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ABSTRACT 

 

This work was carried out to study the effects of substitution fried oyster mushroom (Pleurotus ostreatus) by beef meat at 

levels (10, 20, 30 and 40%) and  the effect of frying on chemical composition, physical, microbiological contamination and 

organoleptic properties of meatballs. The results showed that moisture, ash and carbohydrate contents of the raw meatballs were  
increased, but protein, fat contents and pH value were decreased by increasing levels of fried mushroom. As a result of frying, 

moisture was decreased, but protein, fat, ash and carbohydrate contents were increased compared to those of raw meatballs. The 

result showed that the physical properties as tenderness, plasticity and Feder values were  increased, but, water holding capacity 

values were decreased by increasing levels of fried mushroom, on the other hand all properties were decreased as affected by 

frying compared to raw samples. In addition, the Feder value of raw or fried meatballs were less than 4, this means that thes e 
products had good quality. The total microbial count of raw meatballs was decreased by increasing levels of fried mushroom. 

Also, total microbial count of meatballs was decreased as affected by frying. Furthermore, both raw or fried meatballs were free 

of sporo-performing bacteria, Coliform group and Salmonella spp. Similarly, all the formulations of meatballs can be used for the 

preparation of acceptable organoleptic attributes. Also, the meatball containing 10% fried mushroom was the best sample 

compared to other samples. 

Keywords: Fried- Mushroom- Meatballs- physical organoleptic properties – Microbiological. 

 

INTRODUCTION 

 

Meat is a good source of protein of high 

biological value. So there are trends of production of 

healthy and delicious meat free food for satisfaction of 

vegetarian and personal well beings. This resulted in 

increasing use of low cost vegetable protein such as 

textured soy protein, mushroom, wheat gluten, pulses 

etc. as a substitute for animal-protein. These simulated 

meat-like products, with similar textures, flavor, color 

and nutritive value can be substituted directly for meat 

to all sections of the society (Kumar et al. 2015). So 

consumption of vegetable proteins in food products has 

been increasing over the years because of animal 

diseases, global shortage of animal protein, strong 

demand for wholesome and religious (halal) food, and 

economic reasons (Asgar  et al. 2010).   

Oyster mushroom Pleurotus ostreatus is the 

commercially important edible famous mushroom for its 

delicious taste and high quantities of proteins, 

carbohydrates, minerals  and vitamins as well as low fat 

(Al-Subhi, 2013). In addition to reducing energy intakes, 

the sensory qualities of mushrooms, including the textur 

and umami taste, may contribute to the utility of a meat-

mushroom blend (Çağlarımak, 2007 and Myrdal  Miller 

et al. 2014).  

Use of cheap legumes as a meat extender 

increased the nutritional value (by increasing protein 

and fiber content and decreasing the fat content) of meat 

product. In addition, it enhanced the physical quality of 

the formulated patties by increasing the water holding 

capacity, and decreasing the cooking loss (Passos -Maria 

and Kuaye, 2002;  Singh et al. 2008 and Kenawi et al. 

2009).  

  Although cooking results in the loss of some 

nutrients, it can also, convert other nutrients into a form 

that would otherwise not be used by the body. 

Furthermore, food frying is used to enhance the overall 

quality, texture and flavor of food products (Chukwu, 

2009  ( .  

For these reasons, the aim of this work was to 

prepare products with these properties and study 

changes of chemical composition and quality attributes 

of meatballs as affected by replacing with 10, 20, 30 and 

40% fried oyster mushroom  by beef meat and the effect 

of frying method on chemical composition and quality 

attributes these products . 
 

MATERIALS AND METHODS 
 

 

Materials:  

Fresh oyster mushroom (Pleurotus ostreatus), beef 

meat, onions, spice mixture, chickpea, textured soy 

protein and rusk were obtained from the local market of 

Cairo city, Egypt.  

Fried mushroom:  

The mushroom was washed by water, and fried in 

oil at 200 °C for 2 minutes.  

Preparation of beef meat, chickpea and textured soy 

protein: 

Lean beef meat was minced in house mincer. 

Chickpea was soaked in water for 4 hours and boiled for 

10 minutes, socked textured soy protein was prepared 

by adding 180 ml water to 100g textured soy protein for 

10 minutes. 

Preparation of meatballs: 

Meatballs were prepared using the formula as 

shown in Table (1). Ground beef meat, spice mixture, 

salt, parsley, rusk, fried mushroom, boiled chickpea, 

soaked textured soy protein, garlic and onion were 

minced in house mincer. Forming of all meatball 

samples was done manually (each piece about 40 

grams) deep frying at (300±2°C) for 8 min. 

Methods: 

Chemical analysis: 

Gross chemical composition of raw materials, 

raw meatballs and fried meatballs were determined 

according to methods described by A.O.A.C (2000) for 

moisture, ash and protein by a nitrogen conversion 

factor of 6.25 (Kjeldahl method), and crude fat content 

using Soxhlet method, total carbohydrates were 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T6R-4T3M6DR-1&_user=7302589&_coverDate=03%2F15%2F2009&_alid=940895324&_rdoc=24&_fmt=full&_orig=search&_cdi=5037&_sort=r&_docanchor=&view=c&_ct=182&_acct=C000041101&_version=1&_urlVersion=0&_userid=7302589&md5=771ed231797b09671f842bc4871a6579#bib2
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calculated by the difference: total carbohydrates = 100 – 

(% moisture + % protein + % fat + % ash. pH was 

measured using a pH meter (INOLAB 730) with a glass 

electrode  as the method described by A.O.A.C.(1995). 
 

Table: (1) Proportion of components  meatballs:  

Ingredients 

(%) 
Control  

First 

 blend 

Second 

blend 

Third 

blend 

Forth 

blend 
Minced Beef 60 50 40 30 20 

Fried 

mushroom 
--- 10 20 30 40 

Socked 

textured soy 

protein 

19 19 19 19 19 

Boiled 

chickpea 
6 6 6 6 6 

Rusk 3 3 3 3 3 

Onion 6 6 6 6 6 

Garlic 1.5 1.5 1.5 1.5 1.5 

Salt  1.5 1.5 1.5 1.5 1.5 

Parsley 1.5 1.5 1.5 1.5 1.5 

Sugar 1 1 1 1 1 

Spice mixture 1.5 1.5 1.5 1.5 1.5 
 

Nutritional evaluation of meat products: 

Energy value was estimated by multiplying 

protein and carbohydrates by 4.0 and fat by 9.0 

according to the methods recommended by A.O.A.C. 

(2000). 

Grams consumed to cover the daily requirement 

(GDR) both energy and protein for adult man (25-50 

years) were calculated by using recommended daily 

allowance (RDA) for energy and protein  according to 

Anon (1989). 

Percent of satisfaction of protein and energy 

when consumed 150 g from given products  (ps/100) 

was also calculated using RDA according to Anon 

(1989) 

Physical properties : 

Textur indices as protein water coefficient 

(PWC),Protein  water fat coefficient (PWFC) and water-

protein coefficient (WPC) values were determined 

according to Tsuladze (1972).  

The water holding capacity (WHC) and plasticity 

were determined by using the method recommended by 

Grau and Hamm (1957). 

Feder value was determined according to the 

method described by Pearson (1970). 

 

 

Cooking loss and cooking yield:  

Five meatballs were weighted before and after 

frying in oil for 10 min. The cooking loss and yield 

were calculated as described by Niamnuy et al. (2008).  

 % Cooking loss = (Mass before cooking – Mass after 

cooking) / Mass before cooking × 100 

Microbiological examination: 

Total viable counts were determined according to 

the method described by Anon (1984). And Spore-

forming bacteria were determined according to the 

method described by Gould and Hurst (1983). S.S. Agar 

medium (Oxoid) was used for enumeration of 

Salmonella spp and plates incubated at 37 °C for 48 

hours as described by Bryan (1991). Coliform group 

was detected on MacConkey agar (Oxoid) at 35-37 °C 

for 48 hours, according to the method described by 

Anon (1988). 

Organoleptic properties of products : 

All  fried meatballs were subjected to 

organoleptic tests (by ten judges) according  Judging 

scale for color, aroma, taste, texture and overall 

acceptability. Organoleptic properties were evaluated by 

panelists composed of 10 graduate students from the 

Home Economic department. Sensory evaluation was 

carried out according to Watts et al. (1989). 

Statistical analysis : 

 Statistical analysis was carried out using  all the 

assays were carried out in triplicate. The results are 

expressed as mean values and standard deviation (SD).   
 

RESULTS AND DISCISSION 
 

Chemical composition of raw materials: 

As given in Table (2), data show the chemical 

composition of raw materials used in meatballs  

preparation on wet weight. Beef meat had the highest 

protein, but it had the lowest ash and carbohydrate 

contents compared to other raw materials except fried 

mushroom had the highest fat content compared to raw 

materials. Boiled chickpea and soaked textured soy 

protein had more moisture, protein and fat, but it had low 

ash and carbohydrates compared to those of chickpea and 

textured soy protein. These results may be due to soaked 

process that caused absorption of water and decrease in 

dry matter. Fried mushroom had low moisture, ash and 

carbohydrates, but it had high protein and fat contents 

compared to those of fresh oyster mushroom. 

Table (2): Chemical composition of raw materials on wet weight 

Constituents 
Beef  

Meat 
Mushroom 

Fried 

mushroom 
Chickpea 

Boiled 

chickpea 

Textured soy 

protein 

Socked textured soy 

protein 

Moisture % 
WW 70.3 91.7 82.8 8.6 63.0 7.1 64.9 

DM 29.7 8.3 17.2 91.4 37.0 92.9 35.1 

Protein)% 
WW 18.8 2.1 4.8 21.0 10.5 48.6 19.2 

DW 63.3 25.1 27.7 23.0 28.4 52.3 54.7 

Fat % 
WW 9.8 1.0 7.9 9.7 4.7 7.2 2.3 

DW 33.0 11.9 46.0 10.6 12.8 7.8 6.5 

Ash % 
WW 0.8 0.7 0.9 3.0 0.9 7.7 2.2 

DW 2.69 8.7 5.3 3.2 2.3 8.3 7.7 

Carbohydrate (%) 
WW 0.3 4.5 3.6 57.8 20.9 29.4 11.4 

DW 1.01 54.3 20.5 63.2 56.5 31.7 31.1 

Energy value 

kcal/100g 
WW 164.6 35.4 104.7 402.1 167.9 376.8 143.1 

GDR energy (g) WW 1761.8 8192.1 2769.8 721.2 1727.2 769.6 2026.6 

GDR protein(g) WW 335.1 3000.0 1312.5 300.0 600.0 129.6 328.1 
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These results of beef meat are confirmed by those 

of EL-Damasy (2006) and de Almeida et al. (2006). 

Moreover, results of soy flour agree with that of Khalil et 

al. (2002). Furthermore, result of chickpea is in 

conformity with those of Rincón  et al. (1998), and 

Osorio-Díaz et al. (2008). Results of soaked textured soy 

protein is harmony with that of man et al. (2015).  

Results  about boiled chickpea are in agreement with 

those of Alajaji and El-Adawy (2006) and man et al. 

(2015). In addition, results obtained about raw Pleurotus  

ostreatus mushroom are in agreement with that of Ahmed 

et al. (2012). The results of fried mushroom is harmony 

with that of Pogoń et al. (2013), who found that fried 

Lactarius deliciosus mushrooms were characterized by a 

level of moisture lower than fresh mushrooms, and higher 

of other constituents such as fat, protein, carbohydrates, 

and ash. 

Data from Table (2) showed that the nutritional 

evaluation of raw materials used in meatballs on wet 

weight. The results cleared that, the highest GDR protein 

was found in fried mushroom, but the lowest GDR protein 

value was found in soaked textured soy protein. These 

results were due to fried mushroom had the lowest protein 

content, but socked textured soy protein had the highest 

protein content compared to others. The highest energy 

value (kcal/ 100g) was found in boiling chickpea so, it had 

the lowest GDR energy value compared to other raw 

materials. This result was due to boiled chickpea had the 

highest content of carbohydrates compared to other raw 

materials. As well, the result of raw mushroom had lower 

energy value (kcal/100g) and lower protein content 

compared to fried mushroom so; it had higher values of 

GDR energy and GDR protein compared to those of fried 

mushroom. It may be due to increase in fat and protein 

contents as affected by frying method. These results are 

confirmed by those of Pogoń et al. (2013), who reported 

that the caloric value of the fried products was three times 

higher than that of fresh fruiting bodies. 

On the other hand, the result showed that boiled 

chickpea and socked textured soy protein had lower 

energy value kcal/100g, GDR energy (g) and GDR 

protein (g) compared to chickpea and textured soy 

protein, this result was due to water absorption that 

increase moisture and decrease dry matter as a result to 

socked and boiling. These results confirmed by those of 

Huma et al.(2008) and Kajihausa et al. (2014). 

Physical properties  of raw materials: 

Data found in Table (3), showed that the physical 

properties as texture indices and Feder value of raw 

materials used in meatballs preparation. The result 

showed that soaked textured soy protein had the highest 

values of PWC and PWFC compared to those of other 

raw materials. This result may be due to its high protein, 

so using as additives in foods, especially in meat products 

to improve the functional properties of the system such as 

water binding and textural properties. Proteins are 

considered the principal water binding substance in meat 

and meat products as found by Olkiewicz et al. (2007). 

Fried mushroom had high values of PWFC and 

PWC, but it had low value of WPC, so fried mushroom 

has firmer than that of raw mushrooms. This result may 

be due to fried mushroom had low moisture and high 

protein and fat contents compared to those of raw 

mushroom. This result due to fried methods caused a 

decrease in moisture content and increases in protein and 

fat contents. These results are in harmony with those of 

Krbavcic and Baric (2004).   

 

Table (3): Quality attributes of raw materials. 
Attributes Beef Meat Mushroom Fried mushroom Boiled chickpea Socked textured soy protein 
PWFC 0.234 0.023 0.052 0.155 0.286 
PWC 0.268 0.023 0.057 0.167 0.296 
WPC 3.736 43.794 17.438 6.004 3.379 
WHC 2.83 --- --- --- --- 
Feder  value 3.575 12.471 8.926 1.956 2.008 

WHC: Water holding capacity  PWC: protein -water coefficient  PWFC:  protein -water-fat coefficient 

 

The Feder value of fried mushroom is lower than 

that of raw mushrooms, so fried mushroom is suitable 

for formulating beef balls compared to raw mushroom. 

On the other hand, The Feder value of all raw materials 

except raw and fried mushroom were less than 4, so 

these materials, except raw or fried  mushroom were 

good and suitable for formulating beef balls according 

to Pearson (1970). 

All these results about quality attribute of raw 

materials as confirmed by those of Youling and Kenney 

(1999). 

The result about WHC of beef meat is in 

agreement with that of Sharaf Eldin et al. (2013) and El 

- Refai1 et al. (2014). 

Microbial examination of raw materials: 

Data found in Table (4), showed the microbial 

examination of raw materials that used in meatballs 

preparation. The result showed that the beef meat had a 

higher total count compared to fried mushroom. On the  

 

other hand raw mushroom had a higher total count 

compared to fried mushroom. These results due to 

frying method. 

Table (4): Microbial examination of raw materials. 
Contamination 
bacteria 

Parameters 
Beef 
Meat 

Raw 
mushroom 

Fried 
mushroom 

Total Count cfu/g 1.7x10
4
 5x10

4
 1.3x10

2
 

Spore-forming cfu/g Nil 2x10 Nil 
Coliform group D - + - 
Salmonella spp D - + - 

cfu : Cell for Unit.  +: Positive. - : Negative Contamination 

Bacteria.       D: Detection. --: Not examination. TC: total count    
S-FC: spore-forming bacteria 

Raw mushroom was positive in Coliform group 

and Salmonella spp, but fried mushroom was negative 

for these bacteria. Moreover, spore-forming bacteria 

was not detected in fried mushroom. These results were 

due to frying.  

All these results are in agreement with those of 

Das et al. (2013), who reported that microbiological 

analysis revealed that the pressure frying and 
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conventional frying were sufficient to make the product 

safe for consumption. 
 

Chemical composition of meatballs with different levels 

of mushroom as affected by frying:  

Data concerning in Table (5) showed that the 

chemical composition of the raw meatballs as affected 

by the substitution fried oyster mushroom by meat  and 

frying. The result showed that moisture, ash and 

carbohydrate contents were increased, but protein, fat 

contents and pH value of the raw meatballs were 

decreased by increasing levels of fried mushroom, this 

might be due to the high contents of moisture, ash, 

carbohydrates and low contents of protein, fat and pH 

values of fried mushroom compared to beef meat as 

shown in Table (2).  

All these results confirmed by those of El-Refai1 

et al. (2014), who indicated that raw materials affect the 

chemical and physical properties of meat products. 

Also, Kassem and Emara (2010), who found that 

addition of vegetables significantly increased the 

moisture, ash and carbohydrate and reduced the fat 

content of raw burger patties.  

After frying, the result showed that fried 

meatballs had low moisture and high protein, fat, ash 

and carbohydrate contents compared to those of raw 

meatballs. This loss in moisture could be attributed to 

dehydration process and fat absorption during frying 

and increased in dry matter. All these results are in 

conformity with those of Juárez et al. (2010) and Wan 

Rosli et al. (2011).  

Table (5): Chemical composition of meatballs with different levels  of mushroom as affected by frying: 
Constituents Moisture % Protein % Fat % Ash % Carbohydrate (%) pH 

Control 
R 

WW 65.34 16.63 7.93 2.85 7.25 
6.75 DM  34.66 47.96 22.89 8.23 20.92 

F WW 53.5 21 12.13 3.47 9.9 6.81 DW 46.5 45.16 26.52 7.47 20.85 

First blend 
R WW 66.58 15.31 7.54 2.86 7.71 6.62 

DW 33.42 45.82 22.7 8.61 22.87 

F 
WW 50.71 20.15 14.15 3.89 11.1 

6.76 DW 49.29 40.83 28.77 7.28 23.12 

Second blend 
R WW 67.85 14 7.16 2.83 8.16 6.51 DW 32.15 43.54 22.27 9.13 25.06 

F WW 50.93 18.38 15.39 3.89 11.41 6.71 
DW  49.07 37.45 31.36 7.94 23.25 

Third blend 
R 

WW 69.22 12.78 6.63 3.02 8.35 
6.47 DW 30.78 41.5 21.54 9.8 27.16 

F WW 51.31 16.63 16.41 3.98 11.67 6.65 DW 48.69 34.14 33.7 8.16 24 

Forth blend 
R WW 70.55 11.38 6.13 3.2 8.74 6.43 

DW  29.45 38.62 20.82 10.86 29.7 

F 
WW 56.9 14.77 13.19 4.05 11.09 

6.59 DW 43.1  34.26 30.61 9.39 25.74 
R: Raw- F: Fried -WW: Wet Weight- DM: Dry Mater. 

Physical properties of meatballs with different levels 

of mushroom as affected by frying: 

 Data in Table (6) showed that the physical 

properties of meatballs as Textur indices and Feder 

value. PWC and PWFC values were gradually 

decreased and WPC value was increased in all 

processed meatballs by increasing the level of fried 

mushroom, because the tenderness of fried mushroom 

was more than that of beef meat. As a result of the PWC 

and PWFC values of fried mushroom were less, but 

WPC was more than those of beef meat as shown in 

Table (3). So the tenderness of meatballs was increased 

by increasing levels of fried mushroom. Also, as 

affected by frying, both PWC and PWFC values of fried 

meatballs were gradually increased, but WPC value was 

decreased compared to others of raw samples. So the 

tenderness of meatballs was decreased. This might be 

due to the decrease in moisture and the increase in 

protein and fat contents of all meatballs as affected by 

fried method as shown in Table (4). 

WHC values were decreased, but plasticity 

values were increased by increasing the level of fried 

mushroom, so meatballs containing 40% fried 

mushroom had the lowest WHC and the highest 

plasticity values compared to those of other samples. On 

the other hand, WHC of fried meatballs was decreased, 

but plasticity values were increased compared to those 

of raw samples. This result might be due to the 

reduction of the tenderness. 

Feder values of the raw meatballs were increased by 

increasing the levels of fried mushroom, but Feder  values 

of fried meatballs were lower than those of raw samples, 

because there were decreases in moisture contents and 

increases in dry matter. In addition, the Feder value of all 

meatballs was less than 4, this means that these products 

had good quality according to Pearson (1970). 
 

Table (6) Physical properties of meatballs with 

different levels of mushroom as affected by 

frying. 

Attributes PWC PWFC WPC 
Feder  

value  
WHC Plasticity 

Control 
R 0.254 0.227 3.930 2.444 2.55 3.27 

F 0.393 0.320 2.548 1.566 1.07 1.75 

First  

blend 

R 0.230 0.207 4.348 2.573 2.64 3.41 

F 0.397 0.311 2.516 1.441 1.20 1.88 

Second 

blend 

R 0.206 0.187 4.846 2.715 2.78 3.65 

F 0.361 0.277 2.772 1.512 1.31 1.99 

Third 

blend 

R 0.185 0.168 5.418 2.866 2.94 3.79 

F 0.324 0.245 3.086 1.590 1.43 2.07 

Forth 

blend 

R 0.161 0.148 6.202 3.026 3.15 3.98 

F 0.260 0.211 3.852 1.903 1.54 2.18 

WHC: Water holding capacity        PWC: protein -water 
coefficient  PWFC:  protein-water-fat coefficient. 

All these results about tenderness were in 

agreement with those of Olkiewicz and Moch (2008), 

who found that raw materials are the most important 

moderator of chemical and rheological properties of the 

final products.  And, Zhang et al. (2005), they observed 

that tenderness of fish, meat and meat products 

increased with the decrease in PWC and  PWFC values. 

Also, Zhang et al. (2004)  reported that the final 
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textured of the product is influenced by these heat 

treatments, especially products using flour as a binder, 

e.g., sausages, nuggets and meatballs in many 

comminuted meat products.  

Data given in Table (7) showed that, the cooking 

loss of meatballs was increased by increasing the level of 

fried mushroom, so the cooking yield was decreased. It 

may be due to fried mushroom had low protein content 

compared to that of beef meat. These results might be due 

to decrease the protein content of meatballs. Low water 

holding capacity caused a decrease in yield as shown in 

table (4) So meatballs containing 40% fried mushroom 

had the highest cooking loss and the lowest cooking yield 

compared to other samples. 

All These results confirmed with Kassem and 

Emara (2010), who reported that vegetable extended 

burger had the highest cooking loss percent compared to 

control samples. 

Table (7) Changes in cooking drip loss and cooking 

yield of  meatballs with different levels of 

mushroom as affected by frying. 

Parameters Control 
First 

 blend 
Second 
blend 

Third 
blend 

Forth 
blend 

CDL 24.5 25.7 27.1 28.7 30.1 
CY 75.5 74.3 72.9 71.3 69.9 
CDL: Cooking drip loss  CY: Cooking yield. 

Nutritional evaluation of meatballs with different levels 

of mushroom as affected by frying: 

Data in Table (8) showed that the nutritional 

evaluation of raw meatballs, energy Kcal/100g and SP/100g 

energy values of the raw meatballs were decreased so GDR 

energy and values were increased as substitution levels of 

beef meat by fried mushroom was increased, this result was 

due to the energy value of fried mushroom was lower than 

that of beef meat, because fried mushroom has low contents 

of fat and protein compared to those of beef meat as shown 

in Table (2). On the other hand, energy values of all fried 

meatballs were increased so GDR energy was decreased. 

These results are due to increasing in carbohydrates, fat and 

protein contents of fried samples compared to raw samples. 

Also, GDR protein of fried samples was gradually decreased 

compared to others raw samples. This result might due to 

increase in protein content of fried samples compared to 

other raw samples. 

Percent of satisfaction (SP)/150g  of protein and 

energy were gradually decreased as substitution levels of 

beef meat by fried mushroom in raw meatballs. This result 

is due to decrease the protein or protein and fat contents in 

raw samples.  

 All These results are in agreement with those of 

Abdrabou (2005) and Pogoń et al. )2013). 

Table (8): Energy value, GDR of protein and energy of meatballs with different levels of mushroom as affected by 

frying. 
Constituents Kcal /100g GDR Energy GDR protein SP/150g energy SP/150g protein 

Control 
R 166.89 1737.67 378.83 8.63 39.595 

F 232.77 1245.87 300.00 12.04 50.000 

First blend 
R 159.94 1813.18 411.50 8.27 36.452 

F 252.35 1149.20 312.66 13.05 47.976 

Second blend 
R 153.08 1894.43 450.00 7.92 33.333 
F 257.67 1125.47 342.76 13.33 43.762 

Third blend 
R 144.19 2011.24 492.96 7.46 30.429 

F 260.89 1111.58 378.83 13.49 39.595 

Forth blend R 135.65 2137.85 553.60 7.02 27.095 

 F 222.15 1305.42 426.54 11.49 35.167 

Microbial examination of meatballs with different 

levels of mushroom as affected by frying: 

 Data found in Tables (9 and 10) showed that the 

total microbial count of raw meatballs was decreased by 

increasing levels of fried mushroom. This result may be 

due to that fried mushroom had low total count microbial 

compared to beef meat. On the other hand
, 

the total 

microbial counts of fried meatballs were decreased 

compared to raw meatballs. This result may be due to fried  

method. All these results are in agreement with those of  

Rai et al. (2016).  

The results showed that Coliform group and 

Salmonella spp. we're not detected in raw or fried 

samples. This might be due to the absence Coliform 

group and Salmonella spp. in raw materials used in 

meatballs preparation (Table 3), and also, it is due to the 

cleaning of equipment's. These results are in agreement 

with that obtained by Gibbons  et al. (2006), who 

reported that improved sanitary practices on food 

contact surfaces and during handling of products, 

reduced the risk of Listeria spp. and other pathogen 

bacteria. Also, the result was due to frying as found by 

Das et al. (2013) and Kim et al. (2015). 

Table (9): Microbial counts of meatballs with 

different levels of mushroom as affected by 

frying. 

Products Contaminated 
bacteria Parameter Processing 

R F 

Control Total Count Cfu /g 6.3X103 2.5X103 
Spore-forming Cfu /g Nil Nil 

First blend Total Count Cfu /g 5.6 X103 2.2 X103 
Spore-forming Cfu /g Nil Nil 

Second 
blend 

Total Count Cfu /g 5.2X103 2X103 
Spore-forming Cfu /g Nil Nil 

Third blend Total Count Cfu /g 4.8X103 2X103 
Spore-forming Cfu /g Nil Nil 

Forth blend Total Count Cfu /g 4.6X103 1.7X103 
Spore-forming Cfu /g Nil Nil 

cfu : Cell for Unit.   

Table (10): Some pathogenic bacteria of meatballs with 

different levels of mushroom as affected 

frying
. 

Products Contaminated bacteria Parameter 
Processing 
R F 

Control 
Coliform group D Nil Nil 
Salmonella spp D Nil Nil 

First blend 
Coliform group D Nil Nil 

Salmonella spp D Nil Nil 

Second blend 
Coliform group D Nil Nil 

Salmonella spp D Nil Nil 

Third blend 
Coliform group D Nil Nil 

Salmonella spp D Nil Nil 

Forth blend 
Coliform group D Nil Nil 

Salmonella spp D Nil Nil 
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Organoleptic properties of meatballs: 

The results given in Table (11) showed that the 

organoleptic properties of meatballs. All meatballs had 

overall acceptability. Furthermore, meatballs containing 

10% fried mushroom had the highest scores of texture 

and color compared to other meatballs. As well 

meatballs with no fried mushroom had the highest  

scores of taste, odor, and overall acceptability 

compared to others. So meatballs containing 10% fried 

mushroom were the best sample compared to other 

meatballs containing 20, 30 and 40% fried mushroom. 

Table (11): Changes in Organoleptic properties of fried meatballs samples  
Parameters Control First blend Second blend Third blend Forth blend 

Color 7.7 ±0.14 7.75 ±0.07 8 ±0.28 7.7 ±0.42 8 ±0.28 
Textur 8.2 ±0.00 8.6 ±0.28 8.25 ±0.78 8.1 ±0.42 7.6 ±0.00 

Taste 8.05 ±0.21 8.55 ±0.07 8.45 ±0.35 8.4 ±0.00 7.8 ±0.28 

Odor 8.15 ±0.49 8.6 ±0.28 8.2 ±0.28 8.75 ±0.0 7.8 ±0.00 

Overall acceptability 7.9 ±0.14 8.35 ±0.49 8.2 ±0.28 8.75 ±0.07 7.4 ±0.14 

Composition scores 40 ±0.57 41.85 ±0.21 41.1 ±0.42 41.7±0.71 38.6 ±0.14 
Average 8 ±0.14 8.37±0.07 8.22 ± .25 7.7 ± .09 7.72 ±0.14 

All these results are harmony with those of 

Kullamethee et al. (2010), who  found that while the 

amount of straw mushroom was increased in formula of 

pork ball, the firmness, toughness and sensory taste 

were decreased. And, Myrdle Miller et al. (2014), who 

reported that in some meat-based dishes, meat can be 

substituted with mushrooms without compromising the 

flavor of the dishes. This is because of the presence of 

unique and so-called “umami” flavor-enhancing 

compounds in mushrooms . 
 

CONCLUSION 
 

Meatballs formulation containing partially 10% 

percent fried mushroom had higher protein, fat, better 

protein quality, physical properties, and nutritional 

evaluation, lower cooking losses and higher mean 

organoleptic scores compared to the other formulations 

containing fried mushroom. In addition,  all the 

formulations of meatballs can be used for the 

preparation of acceptable organoleptic attributes. 
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 كراخ اللحم . فيوخواص الجودج  الكيميائيعلي التركية  المحارى عيش الغراب إحلالتأثير 

  إيمان عثد الحميد أحمد عثد رته
 أسوانجامعح  -كليح الترتيح النوعيح  -لمنزلي قسم الاقتصاد ا

 
ش  يذٖ دساسح انٗ انعًمْزا  ٓذفٚ سة    اسٖحانً عٛش غشاب  إحلالذأثٛ حًش تُ  انثقشٖ,% تذلا يٍ انهحى 01ٔ  01ٔ 01ٔ 01انً

ٗ انرشكٛة  دساسح يذٖ ٔكزنك ًٛش عه هًٛح انرح ش ع ًٛائٙذأثٛ ز انًٛكشٔتٙ ٔ خصائص انٔ  انكٛ نكشاخ انهحى انخٕاص انحسٛح انفٛضٚقٛح ٔ انثهٕ
ٍ انهحى  ّ حذز اسذفاع  انثقش٘انًصُعح ي رُائج اَ ٔ ان  فٙ. أشاسخ ان تٕح  ٖ انشط ًُٛا حذز اَخف  شياديحرٕ ْٛذساخ ت ض فٙ انثشٔذٍٛ ٔ أ انكشتٕ

 ٙ ُٛ ذٛسٔج ًٛح انشقى انٓ ٍ  ٔق ٍ جاَة  فٙانذْ حًش, ٔي ٖ عٛش انغشاب انً شٛ حذز اَخفاض  رَٛجح أخشكشاخ انهحى انخاو تضٚادج يسرٕ هًٛح انرحً نع
,  ٔاسذفاع  ُٙٛ ٓٛذسٔج ًٛح انشقى ان ٖ انشطٕتح ٔق ٙ  يحرٕ قًاسَح تكشاخ انهحى انخاو فٙف ذٛساخ  تان ٍ ٔانكشتْٕ ٍ ٔانذْ ذٛٔ ٖ انثش ا .يحرٕ  أظٓشخ كً

ّ حذز اسذفاع  انُرائج  ح يثم  أَ ضٚقٛ ٙ  انخٕاص انفٛ طاطٛح ٔف َٔح ٔانً ش ًُٛا حذز  Feder value  قًٛح انً خفاض فٙ انقت سج عهٗ يسك انًاء ذاَ
حًش ٕٚاخ عٛش انغشاب انً ًُٛا حذز اَخفاض تضٚادج يسر ِ    فٙ, ت ًٛش   انخٕاصْز ح انرح جح نعًهٛ  إنٗ تالإضافحتانًُرجاخ انخاو .  ًقاسَحنتاَرٛ

ًٛح  ًُرجاخ  Feder value  رنك كاَد ق ٙ  ان ٍ ف رُجاخ راخ جٕدج  0انطاصجح ٔانًحًشج اقم ي ِ انً ز ذٛج.نزنكْ  حذز َٔرٛجح نعًهٛح انرحًٛش  .ج
ٙ انعذ انكهٗ ًٛكشٔتٙ اَخفاض ف ٙ كشاخ انهحى  ان حًش انطاصجح  ف   انًٛكشٔتٙ كًا حذز اَخفاض فٗ انعذ انكهٗ رَٛجح لإحلال عٛش انغشاب انً
ح انرحًٛش ٍ  إنٗ تالإضافح. َرٛجح نعًهٛ ٍ انثكرشٚا انخضرنك كاَد كم ي ح ي ٌ ٔانسانًَٕٛلا. كشاخ انهحى انخاو ٔانًحًشج خانٛ  شٚح ٔيجًٕعح انقٕنٕ

ٍ كشاخ انهحى كاَد يقثٕنح حسٛا  اكم انخهطاخ ي ذعً كشاخكاَد  كً سثح  حانهحى انً أفضم انخٕاص انحسٛح  ٓا% عٛش غشاب يحًش نذ01ٚتُ
 .الأخشٖكشاخ انهحى  تثاقٙتانًقاسَح 

 


