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ABSTRACT 
 

The objective of this study was to use Chili pepper powder (CPP) as containing high components of  
phytochemical in formula of beef Burger patties, at levels of 1,2 and 3% and  the effect of this addition on the 
quality characteristics of beef burger patties during frozen storage at -18±2°c for 3 months was investigate. The 
antimicrobial activity of ethanolic extracts of CPP was evaluated, and the results indicated that, it was highest 
value against Gram-negative followed by Gram-positive, fungi and yeasts. Also, the addition of CPP at studded 
levels was increased the content of phytochemical components that caused an improvement of physiochemical 
quality criteria (pH value, WHC, cooking loss, cooking shrinkage, TVN and TBA contents) during frozen 
storage ,as well as the improvement of the microbiological quality, was observed when compared to control 
burger. Also, beef burger samples CPP exhibited a good sensory properties and better acceptability, especially 
those contained 1 and 2%, even after frozen storage for 3 months. 
 
Key words:  Chili pepper - Phytochemical components - Beef burger - Meat manufacture - Frozen storage-

microbial criteria. 

 
Introduction 
 

Capsicum is a genus of plant under the family of Solanaceae, and this capsicum has varieties of names 
according to their location and type. The most familiar peppers names are chili, bell, red, green or just called as 
pepper (Faustino et al., 2007). Chili (Capsicum annum Linn.) are fruit-vegetable that commonly found in 
multiethnic of Malaysian’s daily food menu. They are extremely popular for the huge content of vitamin C and 
total soluble phenolics higher than other vegetables commonly recognized as a source of this substance 
(Marinova et al., 2005; Aniel kumar et al., 2009). Now a day’s chili is an important vegetables crops and used 
world-widely as for flavour, aroma and add colour to foods (Zhuang, et al., 2012).  

Pepper fruits contain a wide array of phytochemicals with well-known antioxidant properties including 
polyphenols (Shaha et al., 2013). Phenolic contents were reported in the range of 33-250mgGAC/100g FW by 
several authors for different sweet and hot peppers (Alvarez-Parrilla et al., 2011).  Red Pepper is an important 
agricultural crop, not only because of its economic importance, but also due to nutritional and medicinal value. 
These are the excellent source of natural colors and antioxidant compounds (Howard et al., 2000). A wide 
spectrum of antioxidant, vitamins, carotenoids, and phenolic compounds are present in pepper. The intake of 
these compounds in food is an important health-protecting factor by prevention of widespread human diseases. 
As consumption continues to increase, red peppers could provide important amounts of nutritional antioxidants 
to the human diet (Esayas et al., 2011).  

Emmanuel-Ikpeme et al., (2014) studied that the phytochemical composition, vitamins composition, 
minerals composition, proximate composition and microbiological quality of capsicum annuum (Drum pepper), 
capsicum genus (Long chili pepper), and capsicum frutescens (Small chili pepper). They found that the pepper 
varieties contain substantial quantities of minerals, vitamins, and phytochemicals. Also they observed that no 
one particular pepper is rich in all nutrients, hence the need to consume the pepper as combinations with 
themselves. The different verities of the composition of phytochemical compounds in this fruits indicate the 
important in choosing suitable foods that have rich source of antioxidant capacity as prevention to the 
development of chronic disease such as diabetes and cancer (Shaha et al., 2013). 

Consumers expect fresh meat products to have a homogeneous reddish-pink color; it has been estimated 
that 2% to 20% of all meat products are discounted, discarded, or further processed due to discoloration and off-
odors (Sherbeck et al., 1995).  
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Beef burger patties are added to the meat products formulation to lower the cost of products (Sharaf et al., 
2009). The combined use of antioxidants and modified atmosphere packaging for meat represents a realistic and 
attractive strategy to increase the shelf life of fresh meat (Djenane et al., 2002 and Sanchez-Escalante et al., 
2003). Polyphenol-rich plants of the Labiatae family and many other have been well studied for their 
antioxidant properties in meat and other foods. Chili peppers (Capsicum annuum, Solanaceae) are well known 
all over the world as a delicious spice with characteristic color, taste, and heat (Henderson and Henderson, 1992 
and Perucka & Oleszek, 2000). 

Martinez et al. (2006) studied that the Addition of Capsicum peppers (sweet red and hot cayenne) and 
Piper peppers (black and white) powders to fresh pork sausages, and found that this addition led to extension of 
their shelf life, although to different extents depending on the spice and the concentration used.  Replacing or 
addition of the commonly used traditional extenders or Polyphenol-rich plants will depend on the price, 
technological, nutritional properties and consumers acceptance of the used replacer  (Sian and  Ishak, 1991). 

Therefore, the current study aimed to evaluate the effect of using Chili pepper powder (CPP) at different 
concentration (1, 2 and 3%) as phytochemical  in formula of beef Burger patties on the chemical, 
physiochemical, microbiological and sensory characteristics of beef burger patties during frozen storage. 

 

Material and Methods 
 
Materials: 
Chili Pepper:  

Chili (Capsicum annum Linn.) was obtained from the Agriculture Research Center, Giza, Egypt. 
  
Soybean Flour (SF): 

 Soybean flour containing 48 % protein was obtained from food Technology Research Institute, 
Agriculture Research Center, Giza, Egypt. 
 
Beef Meat:  

Beef meat of binned quarter, obtained from the local butcher shop in the day of burger manufactures  was 
used in this investigation. 
  

Burger Ingredients:  
Spices, Fresh eggs, onion and salt (sodium chloride) were obtained from the local market. While, sodium 
tripolyphosphate, sodium ascorbate and sodium nitrite were obtained from Adwic Laboratory Chemicals Co., 
Cairo, Egypt. 
 
Microorganisms:   

The pathogenic microbes of   Escherichia coli O157:H7, Salmonella spp, Staphylococcus aureus, Bacillus 
cereus, Saccharomyces cervisiae, Candida sake, Aspergillus flavus and Aspergillus niger war selected for 
studied the antimicrobial activity of CPP ethanolic extracts.  These microbes' strains were obtained from 
Microbiological Resources Centre (Cairo Mircen), Faculty of Agriculture, Ain Shams University, Egypt. These 
Microorganisms was activated by checked for purity,   identity and always generated. The cultures were stored 
in refrigerator at 4ºC and they were reactivated monthly on the suitable medium. 
 
Methods:  
Experiments: 
Preparation of pepper Sample:  

Chili pepper powder (CPP) (Capsicum annuum) was washed, dried   (50ºC  / 18h) and mild in powder form, 
packed in polyethylene pages and stored at cooling conditions till used,as described by (Emmanuel-Ikpeme 
et.al., 2014).  

 
Preparation of Beef Burger Patties: 
Beef Burger Formulation:  

Beef burger patties control was formulated to contain the following ingredients 62% Lean meat, 12% Soy 
flower, 7% fresh eggs, 7% fresh onion paste, 1.5% salt, 10% Iced water, 0.5% spices, 0.3% Sodium 
tripolyphosphate, 0.03% sodium ascorbate and 0.015% Sodium nitrite according to Dreeling et al., (2000) and 
modified by  Oroszvari, et al., (2006).the traded patties containing 1,2 and 3% CPP war Also prepared 
according this methods.  
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Phytochemical extraction:  
Ethanol 95% was used for the phytochemical extraction of dried CPP according to the method described 

by Loew, (1997). 
 
Determination of antimicrobial activity: 

 Ethanolic extracts of Chili pepper thus obtained were immediately evaluated for antibacterial using agar 
well diffusion method and antifungal activities using poisoned food technique (Barreto et al., 2002). 
 
Cooking of Beef Burger Patties: 

 The patties were grilled for measuring cooking measurements and to sensory evaluate according to Ou and 
Mittal, (2006). 
 
Analytical Methods:  

Beef burger patties were periodically analyzed every month during the frozen storage at-18 ± 2°C for 3 
months as follows:  
 
Chemical Analysis:  

Proximate composition of moisture (70ºC overnight), protein (N×6.25), ether extract (petroleum ether 40-
60/16h), fiber, Ash (550ºCovernight) and carbohydrates by difference war estimated according to A.O.A.C. 
(2000). Total volatile nitrogen (TVN) content and Thiobarbituric acid (TBA) values war estimated as described 
by Pearson, (1976).  
 
Physical Analysis:  

The pH value for beef burger patties was determined by using a calibrated pH meter (Beckman model 
3550, USA) according to Schoeni et al., (1991). Water holding capacity (WHC) and plasticity were determined 
by filter piper press method of Soloviev, (1966). Calculation of cooking loss was determined according to 
Raharjo et al., (1995), while cooking shrinkage was calculated according to Adams, (1994). Also, moisture 
retention value was determined according to El-Magoli et al., (1996). While, fat retention was calculated 
according to the method described by Murphy et al.,(1975).  
 
Microbiological Aspects:  

The counts of total bacterial (TBC), psychrophilic bacteria, mold and yeast, coliform bacteria, Salmonella 
and shigella and Staphylococcus bacteria were determined according to Difco (1984). 
 
Sensory Evaluation:  

Sensory evaluation was carried out at zero time and after frozen storage at -18±2°C up to 3 months. 
Cooked beef burgers were left to cool at room temperature for 15 minutes before being subjected to organoleptic 
evaluation as described by Basker, (1988).The cooked burger samples were evaluated by twenty panelists of  
staff members and graduate students of Food science and Technology Department, Faculty of Agriculture, Cairo 
Al-Azhar University. Panel members were asked to evaluate different cooked burger treatments for color, odor, 
taste, texture, tenderness, Juiciness and overall acceptability on a 10 point hedonic scale. 

 
Statistical Analysis:  

The obtained results were analyzed using analysis of variance (ANOVA) and least significance difference 
(LSD) at a significance probability 5 % according to Steel and Torrie, (1980). 

 

Results and Discussion 

Antimicrobial Activity of Ethanolic Extraction of Chili Pepper Powder: 
The growing concern about food safety has recently led to the development of natural antimicrobials to 

control food borne and spoilage microorganisms. Spices are one of the most commonly used natural 
antimicrobial agents in foods and have been used traditionally for thousands of years by many cultures for 
preserving foods and as food additives to enhance aroma and flavor (Nevas et al., 2004 and  Souza et al., 2005). 

 In the present investigation (Table 1), the ethanolic extracts of CPP showed inhibitory activity against the 
tested food-pathogenic  microorganisms in which the diameter of zone of growth inhibition varied between 4 to 
16mm. It was lower than those Acetic acid (Positive control), whereas it was between 5 to 23mm. Also the CPP 
ethnaolic extract showed highest diameter of inhibition zone of 16mm against E. coli followed by Salmonella 
spp (15mm) and Bacillus cereus (14mm). The minimum inhibitory activity was recorded against Candida sake 
and Saccharomyces  cerevisiae was negative effect. 

On the other hand data in table (1) illustrated that the inhibitory activity of CPP ethanolic extracts was 
highest value against Gram-negative followed by Gram-positive, fungi and yeasts. The antimicrobial activity of 
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CPP may be due to the presents of phytochemical compounds which containing polyphenols and antioxidants. 
Hence they may be considered as natural preservatives without any side effects on human health. While, the 
ethanol  (negative control) showed no any inhibitory activity against the tested food- pathogenic 
microorganisms. Generally, these results are in agreement with reported by Sulieman et al. (2007) and Pundir et 
al., (2010) they demonstrated the antibacterial activity of CPP ethanolic extract against E. coli, S. aureus and B. 
subtilis. 
 
Table 1: Antibacterial activity of chili pepper ethanolic extracts against food- pathogenic bacteria by agar well diffusion 

method. 
Diameter of inhibition zone (mma)     

 Yeasts Fngi Gram-positive Gram-negative 

Saccharomyces 
cerevisiae 

Candida sake 
Aspergillus 

niger 
Aspergillus 

flavus 
Bacillus 
cereus 

Staphylococcus 
aureus 

Salmonella spp 
 

E- coli 
Plant 

extract 

-NE 4 5 10 14 12 15 16 CPP 
5 8 10 13 17 18 23 21 PC 
- - - - - - - - NC 

- No activity; Values, including diameter of well (8mm), are means of the three replicate. NE : Negative effect  - P(control): 
Positive control (Acetic acid).N(control): Negative control (Ethanol). 

 
Frozen Storage Stability for Quality Criteria of Beef Burgers patties: 
A-Gross Chemical Composition of Beef Burgers Containing Chili pepper powder: 

The present data in Table 2, illustrated that there was a considerably change in moisture content of beef 
burger patties containing different concentration 1, 2 and 3% of CPP when compared with the control. The loss 
of moisture increased (P< 0.05) with increasing the level of CPP concentration. While, a gradual decrease in 
moisture content of all beef burger samples was observed during frozen storage up to 3 months. The decrement 
in moisture content might be due to drip loss throughout thawing process and partially evaporation of moisture 
(Rehab, 2002).  Also   the increment concentration of Chili pepper powder which lead to increasing the water 
binding capacity (Sulieman and Amed, 2012 and Zaki et al., 2013 ). 
  
Table 2: Chemical composition properties of beef   burger samples as affected by addition different concentration% of Chili 

pepper powder (CPP) during   frozen storage at - 18±2 °C for 3 months. 

Treatments  
M±SE 

control 1%(CPP) 2%(CPP) 3%(CPP) 
Storage(month)                             moisture 

0 a69.65 b68.59 bc67.95 c67.37 
1 a69.47 b68.28 bc67.61 c67.19 
2 a69.33 b68.03 bc67.48 c66.95 
3 a68.96 b67.79 bc67.31 c66.73 

protein 
0 56.46a 56.58a 56.70a 56.82a 

1 55.71a 55.83a 55.94a 56.06a 

2 55.01a 55.10a 55.25a 55.37a 

3 53.57a 53.69a 53.81a 53.93a 

Ether extracts 
0 16.12a 16.14a 16.16a 16.18a 

1 15.55a 15.57a 15.58a 15.60a 

2 15.40a 15.41a 15.44a 15.46a 

3 15.25a 15.27a 15.29a 15.31a 

Ash 
0 12.32a 12.42a 12.52a 12.62a 

1 13.57a 13.67a 13.76a 13.87a 

2 13.88a 13.98a 14.08a 14.18a 

3 14.03a 14.13a 14.23a 14.33a 

Fiber 
0 0.98d 1.12c 1.26b 1.40a 

1 1.04d 1.18c 1.31b 1.45a 

2 1.07d 1.20c 1.35b 1.49a 

3 1.12d 1.26c 1.40b 1.54a 

Total carbohydrate 
0 14.12d 14.74c 15.36b 15.98a 

1 14.13d 14.75c 15.41b 16.02a 

2 14.64d 15.31c 15.88b 16.50a 

3 16.03d 16.65c 17.27b 17.89a 

Means in the same row with different superscripts are different significantly (p˂ 0.05).Carbohydrate by difference 
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From Table 2, as the results of CPP addition to beef burger, the protein, ether extract, ash and fiber 
contents of beef burgers containing CPP obviously increased (P< 0.05) with increasing CPP concentration, as 
compared with control beef burger sample. Furthermore, a gradual decrease in protein content of all beef burger 
samples was observed during frozen storage up to 3 months. These decreases might be due to slight loss of 
nitrogen (as volatile nitrogen) as a result of slight protein breakdown and of leaching the soluble nitrogenous 
compounds throughout process (Abd-Elkhalik, 2011).  While, ash and fiber contents increased with increasing 
frozen storage time in all burger samples. Also, a negligible increase in ether extract content of these samples 
was noticed when compared with control sample, these contents were imperceptible decreased   during frozen 
storage periods in all samples. On the other hand, there was a slight alteration in carbohydrate content of all beef 
burger samples. Generally, the increments in ash, fiber, and carbohydrate contents in all samples during frozen 
storage might be due to alteration of moisture and protein contents (Abd-Elkhalik, 2011 and Abd-Elghany, 
2014) .  These results are in close approximately agreement with those reported by Sharaf  et al., (2009) and 
Abd-Elghany, (2014). 

 
B-Physicochemical Quality Criteria of Beef Burgers Containing CPP: 

Physiochemical quality criteria of beef burger samples such as pH value, WHC, plasticity cm2/0.3gm 
total nitrogen, TVN and TBA contents were significantly affected by addition of Chili pepper powder CPP and 
during   frozen storage periods, as shown in Table 3. The addition of CPP in beef burgers formula resulted in a 
slight increase in the pH values when compared with control sample without any addition. On the other hand, 
pH value increased continuously in all beef burger patties during frozen storage up to 3 months. The increment 
rate in this value was lowest in beef burger sample containing CPP at different concentration (1, 2 and 3%). 
Degradation of beef burgers protein during storage resulting in formation of some basic compounds such as 
volatile nitrogen compounds, amines and hydrogen sulfide, leading to increase pH value (Ogungbenle, 2003). 

 Also the same table, illustrated that water holding capacity (WHC) of beef burger sample containing 
CPP was increased when compared with control sample. During frozen storage, WHC value reduced gradually 
in all beef burger samples with extending the frozen storage periods as the result of breakdown hydrogen 
bonding between the water molecules and gross chemical components of beef burgers (Oroszvari, et al., 2006). 
On the  other hand, the TBA value of beef burger samples increased gradually during frozen storage, this 
increase could be mainly attributed to the oxidation of beef burger lipids and formation of some TBA-reactive 
compounds during the storage period as reported by Stahnke, (1995), Sharaf et al., (2009) and Abd-Elghany, 
(2014). 
 
 Table 3: Physiochemical properties of beef   burger samples as affected by addition different concentration% of   Chili 

pepper powder (CPP) during   frozen storage at - 18±2 °C for 3 months . 

Treatments 
M±SE 

control 1%(CPP) 2%(CPP) 3%(CPP) 

Storage(month) pH                                
0 a5.98 a6.11 a6.15 a6.23 

1 a6.17 a6.25 a6.35 a6.39 

2 a6.23 a6.32 a6.42 a6.50 

3 a6.53 a6.44 a6.51 a6.62 

WHC% 
0 b82.54 b82.73 a83.52 a84.08 

1 c82.04 c82.32 b3.108 a83.87 

2 c81.62 c81.95 b82.65 a83.39 

3 c80.72 c81.32 b82.18 a82.95 

0.3g) /2Plasticity(c 
0 a2.65 a2.59 b2.47 c2.38 

1 a2.44 a2.38 b2.29 cb2.20 

2 a2.19 a2.13 b2.05 c1.69 

3 a2.07 a1.98 b1.78 c1.49 

TVN mg/ 100g 
0 a5.28 ab5.08 bc4.47 c4.12 

1 a7.68 b6.87 c6.16 c5.78 

2 a11.07 a10.52 b9.75 c8.85 

3 a13.22 a12.68 b11.72 c11.17 

TBA mg /kg 
0 a0.268 a0.252 a0.248 a0.240 

1 a0.388 a0.375 b0.329 c0.295 

2 a0.587 b0.552 b0.515 c0.475 

3 a0.733 b0.678 c0.596 d0.545 

Means in the same row with different superscripts are different significantly (p˂ 0.05). 
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With regard to plasticity cm2/0.3gm total nitrogen of beef burger samples containing CPP were lower (P<0.05) 
than the control. In addition, plasticity decreased linearly for all beef burger samples during frozen storage, but 
it was more evident in control sample than other samples containing CPP. 

 The same table, showed that sample containing CPP was higher than control in its content of Total 
volatile nitrogen (TVN). Furthermore, sample containing CPP was lower than control in its content of 
thiobarbituric acid (TBA). Moreover, TVN and TBA contents of all beef burger increased continuously during 
frozen storage up to 3 months. Abd-Elkhalik, 2011, Sharaf et al., (2009) and Abd-Elghany, (2014) supported the 
trend obtained results.  
 

C-Cooking Measurements of Beef Burgers Containing Chili pepper powder: 
As shown in Table (4), cooking loss and cooking shrinkage percentages of beef burger samples containing 

CPP at levels of 1, 2 and 3 % were lower (P<0.05) than the control. On the contrary, this percentages of cooking 
loss and cooking shrinkage increased with increasing frozen storage time in all burger samples. On the other 
hand the rate of increase in cooking loss and cooking shrinkage were lower than control sample during storage 
period. The lowest cooking loss and cooking shrinkage percent of beef burger containing CPP may be attributed 
mainly to the high water binding capacity of Chili pepper (Emmanuel-Ikpeme et al., 2014), while the increment 
during frozen storage may be due to not only the fluids separated by the thawing of the frozen patty but also the 
protein denaturation and releasing of fat and water from beef burger patties.  

Also, the same table shows that moisture retention and fat retention values of beef burger samples 
increased (P<0.05) with the increasing concentration of CPP in beef burger samples. However, these values 
decreased during frozen storage linearly in all samples. which was attributed to the high water and oil binding 
capacity of Chili pepper (Lopez, 1991 and Ogungbenle et al. 2009). Generally the addition of Chili pepper 
powder at different concentration to the beef burger leaded to a considerable improvement the cooking 
properties. These results were in accordance with those obtained by Abd-Elkader, (2003) and Abd-Elghany, 
(2014).   
   
Table 4: Cooking measurements properties of beef burger samples as affected by addition different concentration% of Chili 

pepper powder (CPP) during   frozen storage at - 18±2 °C for 3 months. 
Treatments M±SE 

control 1%(CPP) 2%(CPP) 3%(CPP) 
Storage(month) Cooking loos % 

0 30.16a 29.75a 28.12b 25.90c 
1 32.53a

 31.11b
 30.65b 27,65c 

2 34.21a 33.22a 31.92b 30.44b 
3 35.40a 35.06a 33.87b 32.72c 

                                                             Cooking  Shrinkage % 
0 20.21a 19.51ab 18.77bc 18.22c 
1 22.50a 21.95a 20.86b 19.89c 
2 23.90a 23.56a 22.32b 20.22c 
3 25.35a 24.66ab 23.55bc 22.55c 

                                                            Moisture retention% 
0 37.35b 37.44ab 37.88ab 38.22a 

1 37.22b 37.31b 37.65ab 38.09a 

2 36.95b 37.09b 37.32ab 73.87a 

3 36.80b 36.95ab 37.12ab 37.62a 

                                                      Fat retention% 
0 65.22b 67.68a 67.89a 68.22a 

1 65.05c 67.45b 67.62b 68.3a 

2 64.83c 67.13b 67.38ab 67.72a 

3 64.57b 66.78a 67.05a 67.45a 

Means in the same row with different superscripts are different significantly (p˂ 0.05). 

D-Microbiological Quality Criteria of Beef Burgers Containing Chili pepper powder: 
Table 5, illustrates that the total bacterial (TBC), Psychrophilic bacteria, coliform bacteria group, 

Staphylococcus bacteria, and mold & yeast counts of beef burger samples containing CPP at different 
concentration % was  decreased as compared to the control, also, the count of microorganisms increased with 
progressing the storage time, especially for the control. These results are in agreement with those reported by 
Sharaf et al., (2009) and Abd-Elghany (2014). 

The CPP addition to beef burger effected on Microbiological quality criteria of beef burger samples at 
either the initial time or at any frozen storage period. Results indicated that TBC, Psychrophilic bacteria, 
coliform bacteria group, Staphylococcus bacteria  and mold and yeast counts decreased with addition of CPP at 
the level 1,2 and 3%, furthermore, Staphylococcus bacteria  and mold and yeast not found in the sample 
containing 3% CPP, which may be attributed to the pH (5.2-6.2) of Chili pepper and the reducing of free water 
resulting from the high water binding capacity of CPP (ZAKI et al., 2013 and Emmanuel-Ikpeme et al., 2014),. 
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Moreover, the phytochemical contents in CPP especially polyphenols compounds is antimicrobial, antibiotic, 
fungistatic, and pharmacological properties (Sulieman et al., 2007 and Pundir et al., 2010). 
On the contrary, the Salmonella & shigella was no found in all samples even after frozen storage period. These 
results are in quite comparable to those obtained by Sarac and Ugur (2007), Sharaf et al., (2009) and Abd-
Elghany (2014). Generally, microbial quality criteria of all beef burger samples were within permissible counts 
reported by E.O.S (2005), which recommend that the total bacterial, coliform group and Staphylococcus 
bacteria counts not exceed 5, 3 and 3 log Cfu /g, respectively, while, the Salmonella & shigella could be not 
found.  
 
Table 5: Microbiological counts (log cfu /g) of beef burger samples as affected   by addition different concentration% of   

Chili pepper powder (CPP) during   frozen storage at - 18±2 °C for 3 months. 
Treatments Microbiological counts  (log cfu /g) 

Control 1% (CPP) 2% (CPP) 3% (CPP) 
Storage(month)                                   Total  bacterial count  (TBC) 

0 4.41 4.39 4.37 4.33 
1 4.34 4.28 4.22 4.17 
2 4.59 4.55 4.44 4.39 
3 4.89 4.77 4.64 4.58 

       Psychrophilic  bacteria 
0 2.94 2.92 2.85 2.82 

1 3.19 2.95 2.89 2.85 

2 3.32 3.25 3.02 2.98 

3 3.46 3.42 3.27 3.09 

   Coliform group 

0 2.50 2.49 2.46 2.34 

1 2.38 2.33 2.27 2.21 
2 2.69 2.59 2.48 2.39 
3 2.79 2.70 2.57 2.48 

    Mold and yeasts 
0 1.97 1.93 1.81 N.D 
1 1.89 1.65 1.32 N.D 
2 2.49 2.43 2.27 N.D 
3 2.90 2.86 2.65 N.D 

 Staphylococcus bacteria 

0 1.65 1.60 1.54 ND 
1 1.66 1.54 1.50 ND 
2 1.89 1.77 1.67 ND 
3 1.99 1.88 1.84 ND 

                                                                                                  Salmonella and shigella 

0 ND ND ND ND 
1 ND ND ND ND 
2 ND ND ND ND 

3 ND ND ND ND 

 
E-Sensory Quality Criteria of Beef Burgers Containing Chili pepper powder:   

Beef burger samples containing CPP at levels 1, 2 and 3 % were sensory evaluated and compared to the 
control sample without any addition as shown in Table 6. Data in table (6), indicated that there were no 
significant differences among beef burger samples containing CPP at levels (1, 2 and 3% ) and control in color, 
oder and appearance. Also, the same table shows that there were no significant differences among control and 
samples containing 1 and 2 % CPP in both  taste,  juiciness, and tenderness , but the samples containing 3 % of 
CPP were significantly different (P < 0.05) as compared with the other samples. With regard to the Overall 
acceptability, the sample containing 3 % of CPP was the lowest acceptable sample, while the other samples 
were not significantly different as compared with control.  

Sensory evaluation of beef burgers revealed that, beef burgers with 1 and 2 % CPP have the highest level 
of acceptance for all sensory characteristics, there were no significant differences could be detected among these 
samples and control, even after frozen storage for 3 months. 
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Table 6: Sensory evaluation of beef burger samples as affected by addition different concentration% of Chili pepper powder 
(CPP) during   frozen storage at - 18±2 °C for 3 months. 

Treatments  
M±SE  

Control 1%(CPP) 2%(CPP) 3%(CPP) 
Storage(month) Color  

0  a8.92 a8.94 a8.95 a8.90 
1 a8.71 a8.69 a8.70 a8.68 
2 a7.89 a8.15 a8.18 a927. 
3 a7.79 a7.82  a7.86  a7.75 

Taste 
0 a8.81 a8.77 a8.72 b7.29 
1 a8.52 a8.47 a8.42 b7.03 
2 a7.82 a7.74 a7.69 b6.74 
3 a7.85 a7.76  a7.70  b6.30 

Odor 
0 a8.90 a8.50  a8.60 a8.75 
1 a8.19 a8.22 a8.24 a8.26 
2 a8.20 a8.08  a8.00 a8.10 
3 a7.63 a7.66  a7.69  a537. 

Tenderness 
0 a8.76 a8.72 a8.69 b7.30 
1 a8.50 a8.44 a8.39 b7.11 
2 a8.33 a8.24  a8.20 b6.89 
3 a8.20 a8.00  a7.95  b6.54 

Juiciness 
0 a8.85 a8.78 a8.69 b6.70 
1 a7.50 a7.45 a7.39 b6.60 
2 a7.35  a7.25 a7.19 b6.29 
3 a6.99 a7.13  a7.20  b6.00 

Appearance  
0 a8.64 a8.65 a8.70 a8.45 
1 a8.21 a8.43 a8.49 a8.10 
2 a8.09 a8.20 a8.34 a7.68 
3 a7.87 a7.86  a8.00  a7.88 

Overall acceptability 
0 a8.55 a8.50  ab8.82 b7.71 
1 a8.31 a8.28 ab8.59 b7.69 
2 a8.00  a8.05  ab8.32 b7.44 
3 a7.75  a7.65 a7.76  b7.10 

Means in the same row with different superscripts are different significantly (p˂ 0.05). 

Conclusion and Recommendation 

It could be concluded that, the basis of the present finding, it appears that proper adding of high 
phytochemical plants as Chili pepper to beef burger patties resulted in improving the nutritional, 
physiochemical, cooking properties, microbiological and sensory quality criteria with lowering the product cost. 
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