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ABSTRACT 

Fast foods are rich in fats that affecting human health. The main objective of this study was to 
investigate physicochemical and organoleptic properties of manufactured chicken burger substituted 
with different levels of chickpea during frozen storage. Physicochemical analyses of chicken meat 
were moisture content (73.58%), protein (23.17%), fat (2.21%), ash (1.04%), fiber and starch zero 
(%), pH 6.14 and finally thiobarbituric acid number (TBA) 0.112. The physicochemical analyses of 
chickpea were moisture content (4.5%), protein (23.3%), fat (4.17%), ash (3.11%), starch (62.76%), 
fiber by (2.09%), pH 6.6 and finally TBA 0.202. The substitution of chickpea (5%, 10% and 15%) 
decreased moisture content from  74.20 to 67.50%, pH value was increased from 6.27 to 6.73,  protein 
increased from 23.00% to 25.70, increased effect on water holding capacity (WHC) from 53.30 to 
58.74% and increased fat from 2.21 to 2.98 compared with the control sample. For the chickpea 
substitution at 15%, (TBA) value was higher by 1.3 mg malondialdehyde/kg when compared with the 
control. Moreover, the maximum acceptable levels of malondialdhyed were observed after 5 months. 
Concerning the organoleptic properties, a significant decrease (P< 0.05) in firmness score between the 
treated and the control samples during storage. Flavour, juiciness and overall acceptability did not 
show any significant difference in all investigated samples.  
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INTRODUCTION 

Presently, Egypt has a large population of 
consumers who eating chicken and has been 
sufficient with self-supplies. Chicken meat is 
among the most popular meat protein source 
consumed by Egyptian. Increased in chicken 
meat popularity has been noted by the fact that it 
can be processed into ready to eat meals 
(Barbut, 2002). In addition, processed chicken 
based products such as burgers have been 
distributed through wholesalers and restaurants, 
and also widely consumed by the people. 
Furthermore, local industries have grown up to 
accomplish the demands from these products 
(Chang, 2010; Guerrero and Hui, 2010). From 
the nutritional point of view, chicken meat and 
its products are known as good sources of 

animal protein of high biological value. It 
contains most of the essential amino acids 
required for growth. It considered as an 
excellent source of high polyunsaturated fatty 
acids, saturated fatty acids and low cholesterol 
value (Mothershaw et al., 2009). Moreover, 
chicken meat  is a good source of vitamins such 
as B12, niacin, riboflavin, thiamine and ascorbic 
acid as well minerals as sodium, calcium, iron, 
phosphorus, sulphur and iodine required for 
maintaining life and promoting growth (FAO 
/WHO, 2014). It plays an active role in the 
solution of the problem of shortage of red meat 
in developing countries as it makes many 
positive contributions to the diet of those on low 
incomes, as it is an economical meat, quickly 
and easily to prepare and serve (Mohammed, 
2013). 
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The term “burgers” was taken originally 
from the word “hamburger” which presumably 
is a product that originated from Hamburg. Most 
of European countries regulated that burgers 
should contain at least 80% meat and 20-30% of 
fat content (United States Patent and Trademark 
Office,6T9T 2010)9T. 

In recent years, there has been an increasing 
interest to other legumes such as chickpea 
(Cicer arietinum L.) as the best source of 
vegetable protein (Molina et al., 2002). It is well 
known that plant proteins are an alternative to 
proteins from animal sources for human 
nutrition. The chickpea is one of the most 
important crops in the world because of their 
nutritional quality, it is rich source of complex 
carbohydrates, protein, vitamins and minerals 
(Wang et al., 2010). Chickpea has shown 
numerous health benefits, e.g. lower glycemic 
index for people with diabetes (Goni and 
Valentin, 2003) increased satiation and cancer 
prevention as well as protection against 
cardiovascular diseases due to their dietary fiber 
content (Chillo et al., 2008). 

To control spoilage and prolong the shelf-life 
of some food products, freezing is considered as 
an excellent method of preserving the quality of 
chicken meat products for long periods (9-12 
months), at temperatures below -18°C. Quality 
of chicken meat can be evaluated by sensory 
attributes besides chemical and microbiological 
analyses (Balamatsia et al., 2006). 

Therefore, this work was carried out to study 
the physicochemical and organoleptic properties 
of manufactured chicken burger substituted with 
different levels of chickpea during freezing 
storage. 

MATERIALS AND METHODS 

Collection of Chicken Breast 
Fresh chicken (white- leghorn) was 

purchased from supermarkets. All samples were 
collected 1 to 2 weeks for processing during 
2014 - 2015. Directly transferred to the 
laboratory of Food Science Department, Faculty 
of Agriculture, Zagazig University, Egypt, under 
aseptic conditions and kept  at -18ºC ± 2 till 
processing and analyses.  

Seeds of Chickpea 
 Chickpea seeds were purchased from the 

local market in Zagazig city during 2014 - 2015. 

Technological Treatments 
Preparation of chickpea (Cicer arietinum L.) 

Seeds were manually sorted to remove split, 
wrinkled and mouldy legumes and foreign 
materials. The cleaned chickpea seeds were 
soaked in distilled water (1:4 W/V) for 12 hours 
at room temperature, The soaked seeds were 
drained and dehulled and then cooked for 10 
min in a pressure cooker using (seed to water 
1:4) according to the method described by 
Thapliyal et al. (2014). The cooked seeds were 
drained through strainer ,ground to pass through 
30 mesh screen sieve and dried at 50 ºC for 10 
hrs., in an electric oven with a motor fan, and 
kept in polyethylene pouches until use. 

Preparation of chicken burger  

Chicken burger patties were prepared in the 
laboratory by mixing minced chicken breast 
meat with other ingredients which are presented 
in Table 1 in molenix mince. 

Table 1. Chicken burger formula 

Ingredient Percentage Weight(g) 

Minced chicken meat 87.5 875 

Salt 1.5 15 

Onion juice 10 100 

Black pepper 0.5 5 

Spices 0.5 5 

https://en.wikipedia.org/wiki/United_States_Patent_and_Trademark_Office
https://en.wikipedia.org/wiki/United_States_Patent_and_Trademark_Office
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The mixture was divided into 4 equal portions 
for different treatments. First portion was left as 
control without chickpea, the 2nd, 3ed and 4th 

portions of chicken burger were achieved by 
substituting with chickpea at a ratio of 5%, 10%, 
and 15%, respectively. The chicken burger 
samples were transferred to a burger machine 
which formed burger with an average of 50 g 
weight, 10 cm diameters for the piece, and 
0.5cm thickness (Ibrahim et al., 2015). Chicken 
burger samples were packed in polyethylene 
bags in foam dish, and then stored at -180C for 6 
months. The frozen samples were examined 
every month. Each sample was subjected to a 
sensory evaluation, chemical analyses, water 
holding capacity (WHC), thiobarbituric acid test 
(TBA), pH, and microbiological analyses (El-
Arby and Toliba, 2013). The protocol repeated 
six times every month. 

Chemical Analyses of Manufactured 
Chicken Burger 

Moisture, crude protein and fat were measured 
according to the methods described in AOAC 
(2005). There assays were conducted in a 
Centeral Laboratory, Fac. Agric., Zagazig 
University, Egypt.  

Amino acid analysis 

Amino acid composition of manufactured 
chicken burger substituted with chickpea was 
carried out according to Millipore (1987) in the 
Central Laboratory, Fac. Vet. Med., Zagazig 
Univ., Egypt. The amino acid analyzer type was 
1-Sykam Automatic Amino Acid Analyzer S 
433  

pH value 

pH value was determined according to the 
method mentioned by (AOAC, 2005), using pye 
digital pH meter (Type 3320 Jenway LTD, 
felsted Dan mow Essex (M63 IB, UK).The pH 
was measured directly from the scale on the 
instrument to the nearest 0.05pH unit then a 
constant value has been recorded.  

Water Holding Capacity (WHC) 
WHC was estimated according to the method 

recommended by Dal Bosco et al. (2012), by a 
centrifugation, 1 g of fresh and stored prepared 
burger was placed on tissue paper in a test tube 

and centrifuged at 1500 x g for 4 min. Burger 
weights were measured after centrifugation. The 
remaining water after centrifugation was 
quantified by drying the samples at 70°C 
overnight. The WHC was calculated as follows : 
(weight after centrifugation-weight after drying)/ 
initial weight ×100.  

Determination of Thiobarbituric Acid 
Test (TBA) 

Thiobarbituric acid value was measured 
according to the method described by 
Fernandez-Lopez et al. (2005).  

TBA value (/kg) = absorbance at 538 n.m × 7.8 

Sensory Evaluation 
Sensory evaluation was conducted every 

month (zero time-6) for prepared chicken burger 
samples according to the method described by 
(Mohammed, 2013). Cooked chicken burger 
samples were served warm to 15 panelists (Staff 
and graduate students of Food Science 
Department, Faculty of Agriculture, Zagazig 
University, Egypt) without care of age or sex. 
The panelists were subjected to evaluate  the  
samples of  each brand  for tenderness, juiciness, 
flavour, colour and overall acceptability  by 
using scores from 1 to 10, where (9-10) 
excellent, (6-8) very good, (4-5) fair and (2-3) 
not acceptable. 

Statistical Analysis 
All values in the organoleptic examination 

were presented as means ± standard error. Data 
were statistically analyzed according to 
Snedecor and Cohran (1980) to determine the 
differences in the organoleptic properties among 
the different treatments. Significant differences 
among the means were determined by Tukey 
Honestly Significant Difference (HSD) test 
(JMP ; USA) considering P<0.05. 

RESULTS AND DISCUSSION 

Physicochemical Properties of Chicken 
Meat and Chickpea 

Table 2 shows physicochemical properties of 
chicken meat. The moisture content recorded 
(73.58%), protein (23.17%), fat (2.21%), ash 
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Table 2. Physicochemical properties of chicken meat and chickpea 

Physicochemical 
property 

Moisture 

(%) 

Protien 

(%) 

Fat 

(%) 

Ash 

(%) 

Starch 

(%) 

Fiber 

(%) 

pH TBA 

ml/kg 

Chicken meat 73.58 23.17 2.21 1.04 - 0.00 6.14 0.112 

Chickpea 4.50 23.30 4.17 3.11 62.76 2.09 6.60 0.202 

     
(1.04%), fiber and starch values were zero (%), 
pH 6.14 and finally TBA was 0.112 ml/kg . The 
results of chicken meat are similar to the results 
reported by Edris et al. (2012) who showed that 
the breast of chicken meat contained 20.8% → 
23.8% protein, 1.19 → 2.4% fat, 72.2% → 
75.4% moisture and 0.8% → 1.20% ash. 

However, these results are in disagreement 
with those recorded by Afifi (2000) who 
reported that the moisture content of chicken 
breast ranged from (67.37% to 71.02%), protein 
(13.27% to 18.25%), fat (9.10% to 13.21%) and 
ash (1.250% to 1.475%). Concerning to pH and 
TBA, results agreed with Afifi (2000), Edris et 
al., (2012) and Kamel (2015) where pH value 
ranged from 5.9 to 6.44 and TBA value ranged 
from 0.04 to 0.223.Pearson and Gillette, (1996) 
reported that the ideal pH for meat is between 
5.8 and 6.3, so the present result is ideal.             

Physicochemical properties of chickpea used 
in burger manufacture were: moisture (4.50%), 
protein (23.30%), fat (4.17%), ash (3.11%), 
starch 62.76% and fiber 2.09%, pH 6.60 and 
finally TBA was 0.202.These results agree with 
Esmat et al. (2010) and Abd El-Fatah et al. 
(2013) who recorded that the chemical 
composition of chickpea was protein (24.5% to 
24.63%), fat (5.55% to 5.62%), ash (3.30% 
to3.69%), carbohydrate ( 62.26% to 64.6%) and 
fiber (1.85% to 4%). The results of the current 
study are in disagreement with those reported by 
Muzquiz and Wood (2007) who found the 
chemical composition of chickpea was 22. 22% 
protein, 5.63% fat, 3.04% ash, 63.41% 
carbohydrate and 5.70-7% fiber. These results 
also are in disagreement with Jukanti et al. 
(2012). They found that the protein (%) was 
ranged from 17 to 22, meanwhile fat (%) was 
ranged from 2.7 to 8.83. And also are in 
disagreement with El-Adawy (2002) who 
recorded that the seeds of chickpea contain high 
levels of carbohydrate (47.42%-41.10%) and 
protein (21.70% – 23.40%).The disagreement 

results may be due to the variety of chickpea 
used. 

Amino Acids Analysis of Chicken Meat 
and Chickpea  

Amino acids (AA) analysis of chicken meat 
and chickpea are shown in Table 3. It is clear 
that chicken meat as a source of animal protein 
is rich in essential AA than non-essential AA, 
meanwhile the chickpea as a source of plant 
protein is higher in non-essential AA than 
essential AA Zedan (2007) reported that the (%) 
of essential AA in chicken meat is 60.6 and non-
essential is 46.3. In the same time the results of 
chickpea agreed with (Esmat et al., 2010) and 
Abd El-Fatah et al. (2013). They reported that 
the chickpea is rich in non-essential amino acids 
(55.9-58.64) and low in total essential amino 
acids (33.9-39.8 g/100g protein). 

Effect of Freezing Storage at -18P

o
PC on 

Some Physicochemical and Sensory 
Properties of Manufactured Chicken 
Burger Substituted with Chickpea 

The increasing demand for better quality and 
healthy meat products has also stimulated the 
use of new non-meat components (Mbougueng, 
et al., 2015). The minimum requirement of meat 
content in manufacturing of any processed 
meats including burgers to be not less than 65% 
(Food Regulations, 1985). Presently, substitution 
of some ingredients with other non-meat 
ingredients has been practiced among processed 
meat industries. This replacement is done due to 
the several reasons such as for quality health or 
economic purposes. As an example, the 
replacement of ingredients from animal origin 
with that of plants has been applied in food 
industries which are used to achieve different 
functionalities on the final product (Egbert and 
Payne, 2009). 
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Table 3. Amino acids composition of chicken meat and chickpea 

Non Essential AA (mg/100 g P)  Essential A A* Treatment 

Total Tyr Ala Arg Cys Gly Pro Glu Ser Asp Total His Ile Met Phe Leu 
Val Lys Thr 

41.90 3.40 3.80 12.30 4.40 1.90 0.70 9.20 2.90 3.30 46.50 7.30 4.60 2.50 3.80 8.30 4.10 14.00 1.90 Chicken 
meat 

60.70 3.60 4.60 9.10 1.30 4.20 4.60 17.60 4.50 11.20 37.00 3.10 4.40 1.50 5.70 7.20 4.60 6.80 3.70 Chickpea 

AA*( amino acids) 
 

The changes on some chemical composition 
of chicken burger with different levels of 
chickpea (5%, 10% and 15%) were determined 
and the results are presented in Tables 4, 5  
and 6. The result of moisture content of 
manufactured chicken burger substituted with 
different levels of chickpea was decreased for 
untreated sample and sample with 15% 
chickpea, during frozen storage as given in 
Table 4. This could prevail in freezer 
atmosphere to be as a common problem in the 
commercial processing industry. This decrease 
may be attributed to the decreases in pH value 
during storage which reduced the ability of meat 
protein to bind water and thereby, the loss of 
moisture increased (Afifi 2000). Data presented 
in Table 4 show that the pH values was 
gradually decreased by 1.2-fold for untreated 
sample and sample with 5% chickpea and 1.4-
fold for the sample with 15% chickpea during 
frozen storage but still within the permissible 
limits of EOSQC (2005).The decrease in pH 
may be attributed to the breakdown of glycogen 
to the formation of lactic acid. These results 
agreed with Singh et al. (2011) and Kamel 
(2015) and disagreed with, El-Arby (2004) and 
Bahmani et al. (2011) who recorded that the pH 
always increasesed according to storage time 
due to the partial proteolysis leading to increase 
of free alkalin groups depending on the 
condition of storage, but the pH value does not 
offer a certain criteria of spoilage. Also, results 
were in disagreement with Kumar et al. (2014) 
who recorded that the frozen storage of chicken 
meat products did not affect the pH of the 
samples, over a period of 90 days. The acidity is 
an important criteria in assessing the initial 
quality of poultry meat products and its behavior 
during storage (Allen et al., 1998).  

Data presented in Table 5 show that the 
substitution of chickpea lead to increase the 

protein (%) in chicken burger  according to the 
(%) of addition  from 23.00% to 23.78% in case 
of 5% substitution , from 23.00% to 24.50% in 
case of 10% and from 23.00% to 25.70% in case 
of 15% substitution. Data presented in Table 5 
also show protein content in chicken burger 
samples during frozen storage at -18 P

o
PC for 6 

months. It is clear from the Table 5 that the 
decrease in protein content in control was from 
23.00% to 17.50%, which is lower than the 
decrease in other treatments, where in case of 
substitution of chickpea by 5% the decrease was 
from 23.78% to 19.00%. While, in case of 
substitution of chickpea by 10% the decrease 
was from 24.50% to 19.50%. Finally, the 
decrease in case of substitution of chickpea by 
15% was from 25.70% to 20.20%. This finding 
may be due to substitution of chickpea as a 
source of plant protein.A loss of protein content 
was noticed by 4% to 5.5%. In all investigated 
chicken burger samples from these data, it could 
be concluded that the loss in total protein 
content might be attributed partially to the 
breakdown of proteins by proteolytic enzymes 
which are not completely inactivated during 
frozen storage as well as due to the loss of 
nitrogen compounds, either as volatile 
substances caused by microbial effect or 
separated in drip during thawing the frozen meat 
samples (Miller et al., 1980).  

In contrast, Pandey and Mohandernant 
(1979) revealed that freezing of chickens at -
16°C for 60 days did not affect the protein 
content. Changes in such parameter reflect the 
extent of water holding capacity (WHC) of meat 
and directly affect yield of meat during cooking. 
These results agreed with Kenawi et al. (2011) 
and Kamel (2015). They recorded loss of 
moisture combined with increasing of water 
holding capacity of meat upon longer storage 
due to the activity of protolytic enzymes. 
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Table 4. Effect of frozen storage on chicken burger substituted with (5, 10 and 15%) chickpea 
on moisture content and pH value 

pH Moisture (%) Chicken 
burger 
substituted 
with  
chickpea 

Freezing storage period (month) 

6 5 4 3 2 1 0 6 5 4 3 2 1 0 

5.17 5.94 6.04 6.14 6.18 6.26 6.27 71.26 72.22 72.30 72.75 73.30 73.75 74.20 0% 

5.13 5.35 5.87 6.05 6.09 6.28 6.44 66,37 67.37 68.87 69.37 70.54 70.92 71.20 5% 

5.04 5.30 5.84 6.07 6.09 6.22 6.52 64.07 65.00 65.45 66,07 67.87 68.66 69.00 10% 

5.00 5.18 5.50 6.00 6.05 6.22 6.73 62.10 64.02 65.37 65.90 66.05 67.00 67.50 15% 

 

 

Table 5. Effect of frozen storage on chicken burger substituted with (5, 10 and 15%) chickpea on 
protein content and WHC% 

WHC (%) 

 

Protein (%) Chicken 
burger 
substituted 
with 
chickpea 

Freezing storage period in month 

6 5 4 3 2 1 0 6 5 4 3 2 1 0 

66.40 65.64 63.77 58.22 55.40 53.33 53.30 17.50 18.50 19.00 20.00 21.80 22.80 23.00 0% 

68.36 66.03 62.68 62.68 59.80 55.66 55.66 19.00 19.50 20.00 21.75 22.80 23.30 23.78 5% 

63.64 63.35 62.61 61.64 59.64 57.30 57.30 19.50 21.00 22.00 22.90 23.30 24.00 24.50 10% 

61.30 60.99 60.08 59.47 59.47 58.74 58.74 20.20 21.95 22.80 23.05 24.00 24.80 25.70 15% 

 

 

Table 6. Effect of frozen storage on chicken burger substituted with (5, 10 and 15%) chickpea 
on fat content and TBA 

TBA Fat (%) Chicken 
burger 
substituted 
with 
chickpea 

Freezing storage period in month 

6 5 4 3 2 1 0 6 5 4 3 2 1 0 

0.94 0.86 0.79 0.48 0.22 0.05 ND 2.00 2.05 2.10 2.12 2.18 2.21 2.21 0% 

1.04 0.92 0.84 0.52 0.27 0.06 ND 1.90 2.00 2.20 2.30 2.35 2.40 2.47 5% 

1.25 0.95 0.90 0.55 0.32 0.06 ND 2.00 2.20 2.35 2.40 2.50 2.65 2.72 10% 

1.42 0.97 0.93 0.58 0.36 0.07 ND 2.12 2.30 2.45 2.65 2.80 2.90 2.98 15% 

ND (Not determined) 
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Table 6 shows the effect of frozen storage  
(-18 P

o
PC) for 6 months on the fat content of 

chicken burger substituted with different level of 
chickpea. Decrease was observed during five 
months, while, by the end of frozen storage the 
decrease reached to 1.90% to 2.12%. These 
results may be attributed to lipid deterioration 
and liberation of free fatty acid during the long 
storage of chicken burger (Murad et al. 2013). 
Additionally, the present results agreed with 
those reported by4T Al-Hakim and Al-Aswad 
(1990)4T. 

 Lipid oxidation is one of the major causes of 
quality deterioration in meat. The thiobarbituric 
acid (TBA) test is among the most widely used 
to quantify lipid oxidation products in meat and 
meat products because it is simple and fast. The 
TBA test determines the amount of 
malondialdehyde (MDA), the major secondary 
by-product of lipid oxidation and is routinely 
used as an index of lipid oxidation in meat 
products during storage The TBA values of  the 
chicken burger samples substituted with 
different levels of chickpea are shown in Table 
6. The malondialdhyed concentration, increased 
gradually (0.051 to 0.97) in all treatment during 
frozen storage to reach the maximum limits at 
the 5P

th
P month, which agree with (EOSQC 

2005).1T 1T The increase in TBA values during 
storage might be attributed to oxygen 
permeability of packaging material (Brewer et 
al. 1992) that led to lipid oxidation. Similar 
results were recorded by Bhat et al. (2013), Das 
et al. (2013), Kumar et al. (2014) and Kamel 
(2015). All TBA values were higher in burger 
substituted with chickpea than those for the 
control .It is clear that as the concentration of 
chickpea increased the numbers of TBA 
increased. This might be possibly due to high 
content of unsaturated fatty acid of chickpea. 
These results are confirmed by (Jukanti et al. 
2012) who reported that the chickpea is rich in 
polyunsaturated fatty acids (66%) and 
monounsaturated fatty acid (19%). Contrarily 
El-Arby (2004) indicated that thiobarbituric acid 
value 0Tof chicken nuggets 0Ttends to decrease 0Tafter 
180 days of0T frozen storage0T at -18°C0T and they 
interpreted their reaction in TBA value to the 
formation of carbonyl addition products that 
would possibly account for the apparent loss in 

0Tmalnaldehyde during frozen storage. A rancid 
flavour is initially detected in meat products 
between TBA values of 0.5 and 2.0 (Abdulla 0Tet 
al. 0T2013). Moreover, the rancid flavour can 
develop rapidly during refrigerated or frozen 
storage of chicken cuts-up which are more 
susceptible to rancidity because of their high 
contents of unsaturated fatty acids (Edris 0Tet al. 
0T2012). 

The thiobarbituric acid number (TBA) was 
increased to the critical values indicating 
oxidative rancidity and incipient spoilage of the 
samples after the 5P

th
P month of freezing as during 

long freezing period lipid deterioration, 
liberation of free fatty acids and producing of 
thiobarbituric acid increased. 

Organoleptic examination is one of the main 
indicators which measure quality of most foods. 
The results in Table 7 represented the organoleptic 
properties of chicken burger substituted with 
different levels of chickpea including colour 
intensity, firmness, flavour, juiciness and overall 
acceptability.At zero time the data in Table 7 
show a significant decrease (P < 0.05) in 
firmness score between the control sample and 
those substituted with chickpea. However, no 
significant difference was found between the 
control sample and those substituted with 
chickpea in flavour, juiciness and overall 
acceptability till the second month of storage. 
Meanwhile, the colour intensity showed a 
significant decrease (P< 0.05) beginning from 
the 4P

th
P month of storage. This may be due to the 

freezing and thawing processes which had a 
significant effect on colour and decrease in pH 
value which lead to the paleness of the colour. 
These results  agreed with (Darwish et al., 2011) 
who, used a different non  meat ingredient 
(sweet potatoes) in formulation of beef burger 
freezing stored at -18°C for 12 weeks induced 
significantly  reduction  (P < 0.05) of the 
sensory  panel scores for  all the  investigated  
parameters. The most pronounced effect was the 
effect on the flavour and overall acceptability. 
Also, (Saleh and Ahmed 1998) reported that 
there was an  improvement  in  colour  of  beef  
patties  due  to the addition of boiled carrot and 
sweet potatoes. Abd El-Fatah (2013) recorded a 
significant increase (P < 0.05) in the taste and 
texture of noodles supplemented with chickpea 



 
Moubasher, et al. 2140 

Table 7. Effect of frozen storage on chicken burger substituted with (5, 10 and 15%) chickpea 
on the organoleptic properties   

Storage months Chicken burger 
substituted with 

chickpea 

Organoleptic 
property 

6 5 4 3 2 1 0 

7±0.44P

A 7.5±0.67P

A 7.5±0.44P

A 7.5±0.67P

A 8 ±0.22P

A 8±0.89P

A 8±0.89P

A 0% Colour 
intensity 

 
7±0.44P

A 7.5±0.67P

A 8±0.44P

A 8.5±0.67P

A 8.5±0.44P

A 8.5±0.67P

A 8.5±0.67P

A 5% 

6.5±0.67P

AB 7±0.44P

AB 7.5±0.44P

AB 7±0.44P

A 8±0.44P

A 8±0.89P

A 8±0.89P

A 10% 

6±0.44P

B 7±0.67P

B 7±0.44P

B 7.5±0.67P

A 7.5±0.67P

A 8±0.89P

A 8±0.89P

A 15% 

6.5±0.67P

AB 7.5±0.67P

A 7.5±0.67P

A 8.5±0.67P

A 8.5±0.67P

A 8.5±0.44P

A 8.5±0.67P

A 0% Firmness 

 6±0.44P

AB 7±0.67P

AB 7±0.44P

AB 7.5±0.67P

AB 7.5±0.89P

AB 7.5±0.67P

AB 8±0.89P

AB 5% 

6.5±0.22P

BC 7.5±0.67P

AB 7.5±0.67P

AB 7.5±0.67P

AB 7.5±0.67P

AB 7.5±0.67P

AB 7.5±0.67P

AB 10% 

5±0.67P

C 5.5±0.44P

B 5.5±0.67P

B 7±0.44P

B 7.5±0.67P

B 7.5±0.67P

B 7.5±0.67P

AB 15% 

6±0.44P

AB 8±0.89P

AB 8±0.44P

AB 8±0.89P

AB 8±0.44P

A 8±0.89P

A 8±0.89P

A 0% Flavour 

 5.5±0.67P

B 8±0.44P

AB 8±0.44P

B 8±0.44P

A 8±0.44P

A 8.5±0.67P

A 8.5±0.67P

A 5% 

6.5±0.22P

BC 7±0.67P

BC 7.5±0.44P

BC 7.5±0.67P

B 7.5±0.67P

AB 8±0.89P

A 8±0.89P

A 10% 

5.5±0.22P

C 5.5±0.22P

C 6.5±0.67P

C 7±0.44P

B 7±0.44P

B 7.5±0.67P

A 7.5±0.67P

A 15% 

6±0.44P

B 7±0.44P

A 7.5±0.67P

A 8±0.44P

A 8.5±0.67P

A 8.5±0.67P

A 8.5±0.67P

A 0% Juiciness 

 6±0.44P

AB 7.5±0.67P

AB 7.5±0.67P

AB 7.5±0.67P

A 8.5±0.67P

A 7.5±0.67P

A 8.5±0.67P

A 5% 

6.5±0.22P

BC 7.5±0.67P

AB 7±0.44P

AB 7.5±0.67P

AB 7.5±0.67P

AB 7.5±0.67P

AB 7.5±0.67P

A 10% 

6±0.44P

C 6.5±0.67P

B 6±0.67P

B 6.5±0.67P

B 7.5±0.67P

B 6±0.44P

B 7.5±0.67P

A 15% 

6±0.44P

B 8±0.67P

AB 8.5±0.44P

A 8.5±0.67P

A 8.5±0.44P

A 8.5±1.11P

A 8.5±1.11P

A 0% Overall 
acceptability 

 
6±0.89P

BC 7.5±0.67P

B 7±0.44P

AB 7.5±0.67P

AB 7.5±0.67P

AB 7.5±0.89P

A 8±0.89P

A 5% 

6±0.44P

BC 7±0.44P

BC 7.5±0.67P

BC 7.5±0.44P

BC 7.5±0.67P

AB 7.5±0.67P

A 7.5±0.67P

A 10% 

5.5±0.67P

C 5.5±1.11P

C 5.5±0.67P

C 6.5±1.11P

C 6.5±0.67P

B 6.5±1.11P

A 6.5±1.11P

A 15% 

Column carrying different subscript letter are significantly different with each other at P < 0.05. 

 

seed powder, while colour significant increased 
(P < 0.05) relative to control noodles. These 
results are in disagreement with (kumar et al. 
2014). 4TThey found that the organoleptic 
attributes, as appearance, flavour, texture and 
overall palatability were not affected due to 
frozen storage except juiciness which decreased 
significantly after three months of storage 4T. 
These results also are disagreed with4T Berry 
(1990) 4Tand Kamel (2015) who revealed that 6P

th   

Pmonth storage at freezing temperature (-18°C) is 
the longest period for which broiler chicken 
fillets may be found to have impeccable sensory 
properties 4Tespecially 4Tcolour, odour and flavour 
and still within the acceptable range. These 
results are confirmed by (Abu-Ruwaida et al. 
1996) who reported acceptability of chicken 

meat after 6-9 months of storage at –18ºC as 
there is no significance of the sensory parameter 
scores of the examined samples (P < 0.05).  

Conclusion 
This study has been demonstrated the effect 

of substitution by chickpea to the minced 
chicken breast meat as a source of plant protein, 
at different levels 5%, 10% and 15%. Study the 
physicochemical properties of chicken meat and 
chickpea. Also study the effect of freezing 
storage at a temperature of -18°C for six months 
on physicochemical properties  in terms of 
humidity and water-holding capacity as well as 
protein, pH ratio as well as the percentage of fat 
and thiobarbeturic acid. Also investigate the 
sensory properties of the manufactured burger 
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all over the period of storage. From the obtained 
results it can be concluded that the substitution 
of chicken minced meat by chickpea lead to the 
lifting of the nutritional value by increasing the 
protein content in the product without affecting 
on the technologically advanced. 
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 ثناء التخزين بالتجميدألبرجر الدجاج المستبدل بقيم مختلفة من الحمص  ةوالحسي ةالخواص الفيزيوكيماوي

 ربيع عبدالحميد محمد –الشوربجى  ن عبد اللهجيها -النمر عيد شريف  - مباشرسارة عاطف 
 مصر  - جامعة الزقازيق - كلية الزراعة -غذية قسم علوم الأ

لذا كان  ،التي تؤثر على صحة الإنسانة لوجبات السريعالمضافة ل الطبيعية تقييم وفحص الموادل كبيراً  وجد اهتماماً ي
بنسب مختلفة بالحمص كمصدر  وم الدواجناستبدال لح الآثار المترتبة علىمن لتحقق ا هو الهدف الرئيسي من هذه الدراسة

نتائج  ،ركيب الكيميائي والخصائص الحسية للبرجرستة أشهر على الت لمدةللبروتين النباتي وتأثير التجميد والتخزين 
) والبروتين %۷۳.٥۸نسبة الرطوبة ( كالتالى: كانت فى تصنيع البورجرالتحليل الكيميائى لصدور الفراخ المستخدمة 

 وأخيرا٦.۱٤، والرقم الهيدروجيني (%) )، والألياف والنشا صفر%۱.۰٤)، الرماد (%۲،۲۱)، والدهون (۲۳.۱۷%(
نسبة الرطوبة  كانت نتائج التحليل الكيميائى للحمص الذى استبدل مكان لحوم الدواجنو ۰.۱۱۲ كيالثايوباربتيور حمض

، %)۲.۰۹( ) والألياف بنسبة%٦۲.۷٦)، النشا (%۳.۱۱) والرماد (%٤.۱۷)، والدهون (%۲٤.۳) والبروتين (%٤.٥(
 ، وزيادة)%٦۷.٥ لىإ ۷٤.۲ منلى انخفاض الرطوبة (إدت أالحمص  ب ستبدال لحم الدواجنان أومن هذه الدراسة تبين 

القدرة على  زيادة يضاأ) و٦.۷۳لى إ ٦.۲۷( مندرجة الأس الهيدروجينى  قيمة  زادتو) ۲٥.۷إلى  %۲۳البروتين من (
تأثير وتم دراسة ، ۲.۹۸ لىإ ۲.۲۱الدهون من  ةدة نسبوكذلك زيا ،٥۸.۷٤ لىإ %٥۳.۳) من WHCحتفاظ بالمياه (الا

۱۸P -درجة حرارة  يد فيين بالتجمالتخز

o
P المصنع من صدور للبرجر ةوالحسيعلى بعض الخصائص الفيزيوكيميائية م 

 .الدجاج عند استبداله بالحمص

 ــــــــــــــــــــــــ
 ون :ــالمحكم

 جامعة بنها. –كلية الزراعة بمشتهر  –اذ الصناعات الغذائية أست أشرف مهدي شـروبةأ.د.  -۱
 جامعة الزقازيق. –كلية الزراعة  –أستاذ الصناعات الغذائية المتفرغ  كمال محفوظ الصاحيأ.د.  -۲


