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Abstract:

Background: Chickpea (Cicer arietinum L.) is considered the fifth valuable legume in terms of
worldwide economic stand point. It is planted in southern and western area of Asia and
Mediterranean Aim: This study was undertaken to study the effect of supplementation of wheat flour
with different percentages of chickpea (5, 10, 15, 20, 30 %) on the chemical composition, physical
and organoleptic properties of biscuits and cakes. Methods: Cake and biscuits were prepared using
different percentage of chickpea flour. Substitute the wheat flour in their formula. Chemical
composition, physical measurements as well as sensory evaluation were carried out on the tested
samples. Results: The results showed that chickpea flour is a good source of protein (22.82%),
crude fiber (2.90%) and ash (3.33%). Also, chickpea is rich in potassium, magnesium and iron.
Supplementation of wheat flour with chickpea flours in biscuits results in increasing protein, lipid,
fiber and ash. The specific volume were in the range of (38.83 — 44.13cc/gm), specific lightness were
in the range of (41-25 cc/gm.) and spread factor ranged between (100-114.21%) for control samples
and biscuits that contain 30 % of the chick pea flour. This biscuit which contain chickpea flour at all
the supplement ratio were accepted by the panelist. The cake prepared with supplementation of
wheat flour with chickpea flours at different percentage (5, 10, 15, 20, 30%) had a higher protein,
lipid, crude fiber and ash content with less percentage of carbohydrates. Increasing the ratio of
chickpea flours in cake has led to a slight increase in volume and specific gravity. Sensory evaluation
of the cake was accepted at all the different supplementation ratios of chickpea with the higher score
for the cake samples that contain chickpea flours at ratio 10 -15%. Conclusion: Generally prepared
cake and biscuits samples with chickpea flour as a supplement to wheat flour in their formula lead to
increasing protein, crude fiber and mineral content with improving the physical properties and
organoleptic characteristics.
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INTRODUCTION

Chickpea (Cicer arietinum L.) is one of the ~ human consumption since they contain high
oldest and most widely grown grains, crops in ~ amounts of good quality proteins. Also
the Middle and East, and it was grown inthe  chickpeas are consumed in India in various
Nile Valley of Egypt, since pharonic new forms, roasted beans, processed and cooked

Kingdom.(l'z) Chickpeas are mainly used for paste. The seeds are sometimes ground into
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flour or meal which is frequently mixed with
wheat flours or used in the preparation of
various confectionaries. It is believed that
inclusion of chickpea in the human diet
improves health conditions, and this is
probably due to the presence of growth

promoting substance in the grain of

chickpea grains @4)-

Chickpea is a very good source of
carbohydrates and proteins, which together
constitute about 80% of the total dry seed
Weight.(s)

Moreover, Fahmy et al,®” mentioned that
legumes have a high protein that is twice
greater than cereals, ranging from 17% to
25% on dry weight basis.? Crude fiber of
whole chickpea seeds varied from 2.3% to
3.8%.7 In addition chickpea is considered as
a good source of calorie, phosphorus and
iron.® Krivelevich et al, © reported that the
lipids of chickpea had high content of
polyunsaturated fatty acids especially linoleic

acid (26.9 — 62.4%).”

The Egyptian chickpea seeds were

analyzed for iron, calcium, phosphorus and
magnesium by Moustsfa, ™ who found that
the seeds contained 6.31; 73.73; 36.00 and
60 mg/ 100 gm. of iron, calcium and
phosphorous on dry weight respectively.
Biscuit are the main food products for
much of people, especially for children,
anytime of biscuits found in the market
contained nearly between 5 — 9 % proteins
which are low to fulfill the protein requirements

@ Bedei et al (12), found that

of the children.
increasing the addition level of low fat
peanut flour more than 15%, produce high
protein product.

Abd El-Hady, *® studied the technological
characteristics of madrina cake made from
blends of wheat flour and 15- 20% of high
protein rice flour. the results indicated that
incorporating 15% of HPRC in the ingredients
resulted in a slightly decrease in each of the
specific gravity and average weight, while the
measurements

other including volume,

height, width increased remarkably

compared with the control.
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Effect of supplementation of wheat flour
with different percentage of chickpea and
peanut flour, on the technological composition,
technological and organoleptic properties of
biscuits were studied by.(“)

The aim of the present research was to
study the chemical composition of chickpea
flour and the effect of adding chickpea flour to
wheat flour on the chemical composition,
physical  properties and  organoleptic
properties of biscuit and cake.

MATERIALS AND METHODS
Wheat flour

(72% extraction) was

purchased from local market at Alexandria

Table 1: Formulation of biscuit

city. The dehulled chickpea was purchased
also from the same market beside the other
ingredients, butter, white sugar, egg, baking
powder and vanilla extract. The replacement
ratios were (5, 10, 15, 20 and 30%) of wheat
flour with chickpea flour after the chickpea was
ground in brown grinder.
Methods
Preparation of biscuit sample

The technique used in the study is
described in Nicola and Osman.™® The

ingredient used in biscuit preparations are

shown in table 1.

Ingredient Amountin gm
Flour 250 gm
Butter 125 gm
White sugar 125 gm
Whole egg 50 gm
Baking powder 6 gm
Vanilla extract 3 gm

Cake preparation

The cake was prepared according to the

| (16

method of Rosenthal.*® The ingredients

used in cake preparation are shown in

table 2.
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Table 2: formulation of cake

Ingredient Amount in gm.
Wheat flour 140 gm
Powdered sugar 70 gm
Shortening 70 gm
Whole egg 120 gm
Baking powder 7 gm
Vanilla extract 0.2 gm

Chemical composition
Protein and fat in the experimental

samples were measured according to

Association of Official Analytical Chemists

(A.0.A.C).Y"

content  of

Moisture samples was

determined by drying at 105 °C to a constant
weight according to AOACH
Crude fiber content was determined
according to the method described in
AOAC., ™ by extraction with petroleum
ether, digestion with 1.25 % H,SO, filtration
and ashing for 30 min at 600 °C

Ash and

mineral elements were

determined as follows: samples were ashed

at 550 °C until a grey ash was obtained and
the percentage of ash was calculated
according to A.O.A.C. The ash was dissolved
in 5 ml of 3 N HCL; the volume was completed
to 100 ml in a volumetric glass. Minerals were
determined  using  Atomic  Absorption
Spectrophotometer according to AOACY
Physical measurement
Biscuit measurements

The average volume of seven biscuits
was measured by the displacements of rape

seeds as described by A. A C. c.1®

Thickness was as follows:

Specific lightness (cc/gm.) =

Volume of 7 biscuits

Baked weight of 7 biscuits
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Volume of 7 biscuits

Specific volume (cc/gm.) =

Douah weiaht of 7 hiscuits

U x 100
Spread factor =
C
W, Average diameter of 7 biscuits
U= =
T, Average thickness of 7 biscuits
W, Average diameter of 7 biscuits from control biscuits
C= =
T, Average thickness of 7 biscuits from control biscuits

Cake measurements

Specific Volume (cc/gm.) =

Volume of the cake

Dough weight of the cake

Sensory Evaluation
The sensory characterizes of the baked

cakes and cookies were estimated using a
numerical outline by a rating of 1- 10 (optimum
=10, very poor=1) according to Goryczka, G.
C. and Zabik., E. M. ©
Statistical analysis

Statistical analyses were done by L.S.D
procedure available within MSTATC software
package (ver. 12, 1991). Analyses of

variance of different experiments were

performed (1980).(20)

Results
Chemical Composition of Chickpea

The data in table (3) represent the
chemical composition of chickpea. Moisture
content of chickpea is 9.22%. Chickpea is
considered as a good source of protein since
the protein content is 22.82%, while crude fats
are 7.03%. Also chickpea is a good source of
ash 3.33% and crude fiber (2.95%).

Mineral content of chickpea

Chickpea is a source of minerals as
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shown in table (4), chickpea flour contain a

remarkable amount of phosphorus, sodium,

potassium, magnesium, and iron ( 325, 64,

82.5, 15.8 and 4.65 mg/ 100 gm., respectively)

Table (3): Chemical composition of chickpea flours

Compound Amount %
Moisture 9.22
Crude protein 22.82
Crude lipid 7.03
Ash 3.33
Crude fiber 2.95
*Carbohydrates 54.65
*carbohydrate content was calculated by difference
Table (4): Mineral content of chickpea flours
Mineral Mg/ 100gm
Sodium 64
Calcium 36
Magnesium 15.8
Iron 4.65
Potassium 82.5
Zinc 2.69
Phosehorus 325
Chemical composition and mineral protein, crude lipid content of biscuits

content of biscuits supplemented with
chickpea flour
The proximate analyses of biscuits

supplemented with different concentration of
chickpea flour are shown in table (5).
Increasing the ratio of chickpea flour from 5%-
30% lead to remarkable reduction in moisture
content and carbohydrate content, while the

opposite was noted in  both of crude

which were increased remarkably as the
ratio of chickpea flour increased. The
same trend was observed in the case of
crude fiber and ash content.

Mineral content of biscuit samples that
contain different percentage of chickpea
flour was determined and the data are
shown in table (6).

Addition of chickpea

flour to biscuit formula as supplement
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caused a remarkable increment in sodium,
calcium, magnesium and iron from (51.9 —

58.05 mg/100 (25.91 -31.95

gm.),
mg/100gm), (11.80 — 17.05 mg/100gm)

and (1.25 — 4.21 mg/100gm) for the above

mentioned minerals, respectively. The

same trend was observed for potassium,
phosphorous, since they increased
gradually with increasing the percentage of

chickpea flours in biscuit formula.

Table (5): Chemical composition of biscuits supplem ented with different
concentration of chickpea flour

Treatment Moisture Crude Lipid Crude fiber Ash *Carbohydrates

% chickpea % protein % % % % %

0 6.12 7.85 19.35 0.53 0.87 65.29

5 6.02 8.03 19.39 0.63 0.37 64.26

10 5.83 8.65 19.89 1.02 1.43 62.62

15 5.81 8.99 20.25 1.25 1.60 61.63

20 4.92 9.35 20.25 1.25 16.2 61.59

30 4.75 10.04 21.15 1.49 1.97 60.62

*carbohydrate content was calculated by difference

Table (6) Mineral content (mg/100gm) of biscuits fo

of chick pea flour

Sample percentage

Mineral (mg/ 100gm)

rmula with different percentage

of chickpea flour% Sodium  Calcium Magnesium  Iron  Potassium  Zinc  Phosphorous

Control (0%) 51.9 25.91 11.80 1.25 82.85 0.16 292

5% 52.23 26.05 11.95 1.84 91.93 0.18 298

10% 53.99 26.95 13.02 1.98 92.05 0.192 302

15% 55.03 28.15 14.87 2.09 93.12 0.199 321

20% 56.12 29.21 15.32 2.88 93.97 0.20 326

30% 58.05 31.85 17.05 4.21 95.05 0.23 332

Physical properties of biscuit

supplemented with chickpea flour increased gradually as the percentage of
Physical properties of biscuit  chickpea flour in the biscuits formula was

supplemented with chickpea flour are
shown in table (7) the data showed that the

specific volume and specific lightness

increased. Also, a remarkable increment was
noticed for spread factor with increasing the

chickpea flour ratio in the biscuits.
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Table (7): Physical properties of biscuits supplemented with ¢

hickpea flour

Sample % of chickpea

Specific volume

Specific lightness Spread factor

flour cc/gm. cc/gm. %

control 38.85 41.25 100

5 40.23 43.81 105.50
10 41.35 45.35 106.12
15 42.05 46.83 109.00
20 42.95 48.22 111.10
30 44.13 49.98 114.21

Sensory Evaluation of the biscuits
supplemented with chickpea flour

The results of the taste panel testing of
biscuits supplemented with chickpea are
shown in table (8), increasing the ratio of

chickpea in the biscuits formula increased

Table (8): Organoleptic properties of biscuits supp

slightly the color and flavor score while the
opposite was observed in case of texture
scores. The overall acceptability score
showed that the samples contain 10 to 20

% chickpea flour have the highest overall

acceptability.

lemented with chickpea

Treatment Color Flavor Texture Overall

% chickpea (10) (10) (10) Acceptability (30)

0 8.240.92 * 8.1+1.38* 8.5+1.00* 24.8+1.21*

5 8.2+0.95* 8.3+1.25* 8.1+1.21* 24.6+1.92*

10 8.4+1.21* 8.4+1.20* 8.1+0.95* 24.9+1.81*

15 8.5+1.23* 8.6+1.29* 7.7+1.12* 24.8+1.21*

20 8.6+2.12* 8.6+1.62* 7.6+1.31* 24.8+1.31*

30 8.6+2.24* 8.7+1.96* 7.6+1.32* 24.9+1.32*
*M+SD= Mean + Standard Deviation
Chemical  composition of  cakes The results revealed increment

supplemented with chickpea flour

The chemical analysis of cakes made
from wheat flour supplemented by different
ratios (5%, 10%,

15%, 20%, 30%) of

chickpea flour is illustrated in table (9).

increase in crude protein, fat, crude fiber
and ash content with a gradual decrement
in moisture and carbohydrate content with
increasing the ratio of chickpea flours in the

prepared cakes.
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Table (9): Chemical composition of cakes supplement

ed with different concentration

of chickpea

Treatment Moisture Crude Lipid Crude fiber  Ash *Carbohydrates
% chickpea % protein % % % % %

0 6.21 6.29 17.81 0.87 0.95 67.87

5 6.01 6.92 18.12 1.01 131 66.63

10 5.92 7.25 18.53 1.32 1.59 65.39

15 5.19 7.95 19.03 151 1.78 64.54

20 4.98 8.43 19.53 1.65 1.93 63.48

30 4.82 9.05 20.39 1.91 2.05 61.78

*carbohydrate content was calculated by difference

Mineral

prepared with different

chickpea

of

formula

percentage of

(mg/100gm)

increased from 1.21 mg/10 gm. in control

to 2.92 mg/ 100 gm. for cake samples that

contain 30% chickpea flour.

determined. The data shown in table (10)
show that increasing the percentage of
chickpea flour as a supplement in cake
formula resulted in a gradual and
remarkable increment in the determined
mineral. Calcium increased from 26.69
mg/10 gm. in control to 30.96 mg/100 gm.
in cake samples that contain chickpea flour

at percentage of 30%. Similarly iron

Also chickpea considered as a good

source of potassium, sodium and
phosphorus, since increasing the ratio of
supplementation of wheat flour with
chickpea flour lead to a gradual increment
of potassium, sodium and phosphorus. The
same trend was observed for magnesium

and zinc content of biscuit samples which

contain chickpea flour at different ratios.
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Table (10) Mineral content (mg/100gm) of cakes form

chick pea flour

Sample percentage

ula with different percentage of

Mineral (mg/ 100gm)

of chickpea flour%s  Sodium Calcium Magnesium Iron  Potassium  Zinc  Phosphorous
Control (0%) 52.05 26.89 11.35 121 79.14 0.13 282
5% 52.87 26.75 11.93 1.69 80.21 0.15 289
10% 53.91 27.81 12.34 1.89 80.69 0.16 290
15% 54.35 28.33 13.05 211 81.25 0.18 293
20% 55.01 29.05 13.89 2.34 81.77 0.19 294
30% 56.79 30.96 14.55 2.92 82.39 0.21 299

Physical properties of cake supplement

with chickpea flour

The volume, weight, specific gravity and
porosity of the cake are given in table (9). A
slight change in all the previous mentioned
values was observed. However specific
gravity of cakes contains 5% chickpea flours
had the highest specific gravity among the
other samples.

Porosity of cake increased remarkably as
the ratio of

a result of increasing

supplementation of wheat flour with chickpea
flour. Porosity of biscuit was 43.61 for control
and became 47.44 for cake samples that
contain chickpea flour at ratio of 30%. The
opposite trend was observed for weight (gm.),
since it was 163.9 gm. for control to 160.2 gm.
for the cake that contain 30% chickpea.
However the specific volume of cake samples
increased gradually with increasing the

replacement ratio of chick pea flour in the cake

formula.

Table (11): Physical properties of cakes supplemented with chic kpea flour
I
Treatment % of chickpea Volume Weight Specific volume Porosity
flour cm.s Gm. cc/gm.
control 1.63 163.9 37.2 43.61
5 1.61 162.5 37.9 44.32
10 1.62 164.2 39.1 45.15
15 1.62 164.1 42.8 45.98
20 1.63 160.1 43.1 46.25
160.2 43.3 47.44

30 1.69
|



Nabil Mohamed Abdel Hamid EI-Shimy

68

Sensory Evaluation of cake
supplemented with chickpea flour

Sensory evaluation of the cakes:

The sensory quality of the studied
cake samples as influenced by the
incorporation of different ratio of chickpea
replacing wheat flour is shown in table (12).

Adding chickpea flour at increasing

percentage lead to a significant increment

Table (12): Organoleptic properties of cakes supple

in both of color and flavor scores until the
ratio of 15% of chickpea flour in the cake
formula. The opposite was observed for the
texture score, overall acceptability score
showed that the cake samples that contain
15% of chickpea flour as supplementary to
wheat flour were the most preferable

samples by the panelist.

mented with chickpea

Treatment Color Flavor Texture Overall

% chickpea (10) (10) (10) Acceptability (30)
0 8.31 +0.99* 8.24+1.05* 8.70+0.99* 25.25+1.02*

5 8.55+0.89* 8.55+1.21* 8.50+1.11* 25.50+1.21*
10 8.75+1.21* 8.70+1.21* 8.50+1.25* 25.88+1.23*

15 8.90+0.11* 8.95+0.98* 8.50+1.12* 25.88+1.15*
20 8.65+0.12* 8.95+1.12* 8.41+0.99* 25.55+1.15*
30 8.55+0.132* 9.1+1.32* 7.35+1.05* 24.85+0.98*

*M+SD= Mean * Standard Deviation

DISCUSSION

Chemical Composition of Chickpea
Chickpea is a very good source of

carbohydrates and proteins which together

constitute about 80% of the total dry seeds

Weight.(21)

Moisture content of chickpea is 9.22%.

Chickpea is considered as a good source

of protein since the protein content is

22.82%, while crude fats are 7.03%. Also
chickpea is a good source of ash 3.33%
and crude fiber (2.95%). These results are
in a good agreement with those of Kaur.

and Singh, @

who stated that chickpea
proteins are better appreciated compared to
the protein from Pygmalion pea, black gram

and green gram. The same authors reported

also that chickpea stood out the highest in
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lipid content and the lowest in fiber.
Mineral content of chickpea

Chickpea is a source of minerals,
contain a remarkable

chickpea flour

amount of magnesium, potassium,
phosphorus and iron. Chickpea is generally
consumed as a seed food being a good
source of dietary macronutrients (Ca, Mg,
K, P) and micronutrient mineral (Fe, ZN,
MN). Ensminger et al,® stated that
chickpea is a good source of phosphorus
and iron. Also according to Rao and
Deasthale @, chickpea is a rich source of
minerals.
Chemical composition and mineral
content of biscuits supplemented with
chickpea flour

Increasing the ratio of chickpea flour
5%-30% remarkable

from lead to

reduction in moisture content and

carbohydrate content, while the opposite
was noted in both of crude protein, crude
biscuits which were

lipid content of

increased remarkably as the ratio of

chickpea flour increased. The same trend
was observed in the case of crude fiber
and ash content. These results are of a
good accordance with these of Malak )
who reported that as the ratio of chickpea
ash and fiber

increased the protein,

concentration were increased, while
carbohydrate content was decreased. Also
these results are in agreement with that

El-Gommal  ©®,  for

stated by
wheat/chickpea cookies.

Mineral content of biscuit samples that
contain different percentage of chickpea
flour was determined and the data are
shown in table (6). Addition of chickpea
flour to biscuit formula as supplement
caused a remarkable increment in sodium,
calcium, magnesium and iron from (51.9 —
58.05 -31.95

mg/100 (25.91

gm),
mg/100gm), (11.80 — 17.05 mg/100gm)
and (1.25 — 4.21 mg/100gm) for the above
mentioned minerals, respectively. The
same trend was observed for potassium,
since increased

phosphorous, they
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gradually with increasing the percentage of
chickpea flours in biscuit formula.
Physical properties of biscuit
supplemented with chickpea flour

The specific volume and specific lightness
increased gradually as the percentage of
chickpea flour in the biscuits formula was
increased. Also, a remarkable increment was
noticed for spread factor with increasing the
chickpea flour ratio in the biscuits. The same
trend was reported by Malak.* The highest
specific volume, specific lightness and spread
factor were noticed for biscuit samples that
contain 30% of wheat flour in the formula was
replaced with chickpea flour.
Sensory Evaluation of the biscuits
supplemented with chickpea flour

In the taste panel testing of biscuits
supplemented with chickpea, increasing the
ratio of chickpea in the biscuits formula
increased slightly the color and flavor score
while the opposite was observed in case of

texture scores. The overall acceptability score

showed that the samples contain 10 to 20 %

chickpea flour have the highest overall
acceptability.

The organoleptic scores suggested that
the panelists in this study found all the
samples to be acceptable. These results are
in a good agreement with those of El-Sherif
@4

and Kenawi.

Chemical composition of cakes
supplemented with chickpea flour

In the chemical analysis of cakes made
from wheat flour supplemented by different
ratios (5%, 10%, 15%, 20%, and 30%) of
chickpea flour, revealed increment increase in
crude protein, fat, crude fiber and ash content
with a gradual decrement in moisture and
carbohydrate content with increasing the ratio
of chickpea flours in the prepared cakes. The
obtained results proved that the addition of
chickpea flour improve the nutritive value of
the resulted cakes. These results are in a
good accordance with that reported by El-
Gommal.?® Also El-Sherif and Kenawi, ®¥

stated that protein content, fat, crude fiber and

ash content of cakes samples contain different
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ratio of chickpea flour, increased significantly
with increasing the ratio of the chickpea flour.
Mineral content of cake formula prepared
with different percentage of chickpea flour
(mg/100gm) were determined, show that
increasing the percentage of chickpea flour as
a supplement in cake formula resulted in a
gradual and remarkable increment in the
determined mineral. Calcium increased from
26.69 mg/10 gm. in control to 30.96 mg/100
gm. in cake samples that contain chickpea
flour at percentage of 30%. Similarly iron
increased from 1.21 mg/10 gm. in control to
2.92 mg/ 100 gm. for cake samples that
contain 30% chickpea flour. These data are in
a good agreement with those of El-Nagar.*®
Also chickpea considered as a good
source of potassium, sodium and phosphorus,
since increasing the ratio of supplementation
of wheat flour with chickpea flour lead to a
gradual increment of potassium, sodium and
phosphorus. The same trend was observed

for magnesium and zinc content of biscuit

samples which contain chickpea flour at

different ratios.

Physical properties of cake supplement
with chickpea flour

The volume, weight, specific gravity and

porosity of the cake showed, a slight change
in all the previous mentioned values was
observed. However specific gravity of cakes
contains 5% chickpea flours had the highest
specific gravity among the other samples.

The same trend was reported by El-Shimy.™

Porosity of cake increased remarkably as

a result of increasing the ratio of
supplementation of wheat flour with chickpea
flour. Porosity of biscuit was 43.61 for control
and became 47.44 for cake samples that
contain chickpea flour at ratio of 30%. The
opposite trend was observed for weight (gm),
since it was 163.9 gm. for control to 160.2 gm.
for the cake that contain 30% chickpea.
However the specific volume of cake samples
increased gradually with increasing the
replacement ratio of chick pea flour in the
cake formula.
cake

Sensory  Evaluation  of
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supplemented with chickpea flour
Sensory evaluation of the cakes:

The sensory quality of the studied cake
samples as influenced by the incorporation of
different ratio of chickpea replacing wheat
flour. Adding chickpea flour at increasing
percentage lead to a significant increment in
both of color and flavor scores until the ratio of
15% of chickpea flour in the cake formula is
reached. The opposite was observed for the
texture score, overall acceptability score
showed that the cake samples that contain

15% of chickpea flour as supplementary to

wheat flour were the most preferable samples

by the panelist. Generally the samples are
acceptable to the panelist.

CONCLUSION AND RECOMMENDATIONS

The present study proved that chickpea

is of highly nutritive value. Adding of chickpea
flour as a supplement to wheat flour in both of
biscuit and cake formula resulted in increasing
protein, crude fiber and mineral content with
improving the

physical properties and

organoleptic characteristic. It is therefore
recommended to add chickpea flour to wheat
flour in baked products, pastries and desserts
hotels,

in restaurants, plants of bakery

products and confectionery.

e padlal

ol &) AalaBY) Aalill 5 aladin¥) el (e J i Jgmne pld (Cicer arietinum L.) gaesll ey

el (383 malll s Jlagiad il Al )y Caags A jall oda coyjal 38 5 s giall el 5 Ll (e 4 ol laliall &
il g dmplall 5 Alasl Gal Al e @l il 5 (%30 -%20 - %15-%10 - %5) 4dlide Jlsiul s die
dﬁiwhhume\whu)m‘}d&\wumWﬁﬁw\upjﬁ\wdﬂw\éw\
ﬁsﬂ\@\}u\_\)ﬂ\ua\}ﬂ\Jd}w\uﬁ)J\wdS)mH m\.m‘uau\&@sn G Jlasind (i€ aaal)
295)#;1\;014““6(% 2282)uu3)ﬂAAJM)mumﬂ\u\@u\n_\u_5\ﬁj J.ua.d\u_z\_w:ﬂsual\
G (3 i) 3y Jlaginl m&\‘eMM\‘e}uu}ﬂmeua&\)wL@\ (% 3.33 3Ll ¢ (%
L).ALSM‘DJL\JJJS Au)l\sebl\uuY\sU}Aﬂ\‘w}ﬂ\wd)@\aéh‘)é\uj\u;&d\%@uﬁ&\
‘scjﬂ\eaa.‘\wdsl.ma\i‘)\..\s‘(‘))m)ﬂ «J.a‘)sej.\.m.\.cl.nsmhseﬂﬁsewh}a‘e}u}m)ul.@\uéu\
(e‘/ pu 41- 25) Ao 5l Belm¥ly ¢ (% 114.21 — 100 ) by d«ab—“(e—n/ as 44,13 — 38.83)
5 el Gy Sl Sle IS cpaSadll i@ a8y Jlatul pass 38 %30 o il Co Sl g ddalall il
el o Jasinly Sl GLSl (o il Liayl a8 5 Jlasia¥) caws S ie 5 paeall G ) G ol
¢ sl e gsinall & e 58 (% 30 ¢ % 20 « %15 ¢ %10 ¢« %5 ) 4dlite Jladin) sl Ne aeall Gy
IS e ASH (6 sime 33l I Dy dlee <l Ll .l 0 KU (e J3T (5 sima ge dlall ¢ QLA GLIYY ¢ ) saal)
whm1 d\@‘j\@d&m;())m,ﬂ\‘ésﬂ‘H:usf:l.d\sgﬁ\‘ewﬁ\‘e}yu}m‘eﬁ;}a}\m
Z\JM\}...@L;deazaéjqéu;ulsus_gc,ﬂ\eg\jedgwkugj@}ajd\;;u‘g\wzqgj_umaj\‘_gaaq
O] S Ly 1Y) qans S die aaenll 3y el (380 Jlagins) Gty 5 gl iy sSel) Slige JS) (Sl
Al e o Joal) (S dale dbeay peSaall Jii Cun e oY) Laa Gaeall Gy 0o %15 « %10 Gl ol sinall



73

Bull High Inst Public Health Vol.43 No.1 [2013]

Ois ) e (s simall 33345 @l ¢ Ganaldl (385 (e Gy ALlAl) 8 el (583 (e G Jlaginly Aailil) <y Sl
Agual) 4 gl Gl sl 5 Agmlall (ol sa0) 8 Cpraad g Gleall 5 aladl GLIY)

REFERENCES

1.

10.

Grelda AY, Morena JG, Falcon V. Model
R, and Hoyos TM. Isolation of partial
characterization of starches from dry
beans (Pharsalus Vulgaris) and chickpea
(Cicer Orientinum L.) grown in smara,
Maxio. Starch. 1997;49:34-45.

Darby WJ, Ghalioungui P, Grivetti L.
Food: The Gift of Osiris. 1997;2:685-8.
Hulse JH, Rachie KO, Billingsley LW.
Nutritional standard and methods of
evaluation for food legume breeders.
International Development Research
center, Ottawa, Canada. 1997.

Kay DE. Food Legumes (chickpea).
Tropical Product Institute, Crop and
Product Digest, No. 3, London. 1979. PP
48-71.

Aurella |, luliana A, Aura D, Gabriela G,
Cristina B, Andrica N. Chickpea protein
derivatives.  International symposium
Euro. Aliment. (2009). 9"-10ss?  of
October 2009, Roma.

Fahmy HM, Srivastava S, Ubebersax
MA. Chemical composition of dry legume
seeds grown in three different countries.
Egypt. J. Food Sci. 1995. 23(3):175-186.
Sotelo A, Flores F, Hernandez M.
Chemical composition and nutritional
value of Mexican varieties of chickpea
(Cicer Orientinum L). Plant Food for
Human Nutrition. 1987;37:299- 306.
Ensmingeir AH, Ensminger ME, Knlande
IE, Robson IR. The concise encyclopedia
of foods and nutrition, CRC press. Boca
Raton, London. Tokyo. 1995.

Krivelevich OP, Olilson LE, Svistunova
LV. Composition of chickpea. Lipids
Pishchevaya Takhnologiya. 1981;5:22-4.
Mustafa KNM. Studies on formulating
school meals from conventional and
unconventional food source. M. Sc. In

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Home Economics. Faculty of Agriculture,
Alexandria University.1979.

Elshimy N. Effect of germination on the
nutritive value of Fenugreek seeds and
prospective technological use. [Thesis].
High Institute of Public Health, Alexandria
University. Egypt. 2000.

Bedei AZM, El-Hashimy FSA, EI-Shimy
MAN, Rabie MMM. Preparation of high
protein hard biscuits (Petis Beurre): Il
Supplementation with low fat peanut flour.
1 st Alex. Conf. Fd. Sci. Tech. 1999;175-
197

Abd El-Hady EY. Enzymatic production of
high protein rice flour from Egyptian
protein rice, chemical, physical, nutritional
and technological studies. [Thesis].
Faculty of agricultural, Alexandria
University. Egypt.1998.

Malak MRA. Effect of supplementation of
wheat flour with chickpea and peanut flour
on quality of biscuits. Alex. Sci. Exch.
2003;24(2);233-47.

Nicola N, Osman B. The practical and
theoretical method of cooking. Lulh El-
Nahda EI- Masria Library. 1998.
Rosenthal AJ. Application of asparatame
in baking. Ataff Article Food Technology.
1995;42:56.

AOAC. Official methods of analysis. 5 =
edition. Association of official analytical
chemists. Washington, D.C. USA. 1995.
AACC. American Association of Cereal
chemists. Approved Methods 8 b edition.
St. Paul. Minnesota. USA. 1983.

Goryczka GC, Zabik EM. High fiber sugar
snap cooking containing cellulose and
coated cellulose products. Cereal chem.
1979;56:PP 557.

Steel RG, Torrie JH. Principles and
procedures of statistics: second edition,



Nabil Mohamed Abdel Hamid EI-Shimy

74

21.

22.

23.

Mc — Graw Hil, International Book
company, Singapore. 1980.

Kaur M, Singh N. Characterization of
protein isolates from different India
chickpea. Chemistry. 2007;102:366-74.
Rao DSS, Deosthale YG. Mineral
composition of flour Indian food legume.
J. Food. Sci. 1981;46:1962-63.

El- Gommel IE. Fortfication of sponge
cake with cake with chickpea meal: 2-
Nutritive value and shelf- life evaluation.
6" Arabic Conference of Home

24,

25.

Economics, Minufiya Univ., faculty of
Home Economics. (2-4) sept. 2001.

El- Sherif SA, Kenawi MN. Studies on
some bakery products fortified with barley
and sorgum flour. J. Agric. Sci.
2009;34(12):11101-14.

El- Nagar SM. Effect of replacement of
sucrose by some natural sweeteners on
some bakery products quality. M. Sci.
[Thesis], Faculty of Agric., Cairo Univ.,
Egypt. 1997.



