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ABSTRACT 
    

Meat and its products are the best source of proteins, vitamins and minerals which are essential nutrients 
required for proper growth and maintenance. In this study a new dried product of luncheon meat, fast in 
processing, high nutrition value and healthy (without adding nitrites or nitrates) was prepared. The dried meat 
powder was added by 60% to prepare six blends. Other ingredients (taro powder, defatted soy flour and wheat 
flour) were used by ratios ranged from 10-25% for each as well as 5% of red beet powder. Some physical and 
chemical attributes in addition to sensory properties and some nutrients were carried out on this product. The 
obtained results showed that: acceptability in sensory evaluation ranging from 60.88-70.53 %, decreasing in 
thiobarbituric acid (TBA) value ranging from 0.26-0.35 mg malonaldhyde/ kg and increasing in total protein 
ranging from 13.09-22.53 % for all blends. High content of potassium, calcium and zinc in blends 3, 4 and 5 
respectively. Also the analytical results of amino acids and vitamins for blend 5 showed increasing in the lysine, 
nicotinic acid, ascorbic acid and vitamin D levels where reached to 49.52 %, 40.57, 21.72 and 11.11 mg/100g 
respectively.    
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Introduction 
 

Meat is highly valued food product for human consumption because it is a good source of all essential 
amino acids and a major source of B-complex vitamins, minerals. The intrinsic properties of fresh meat 
including relatively high water activity, slightly acidic pH and the availability of carbohydrates (glycogen) and 
protein make it a good substrate for microbial growth and consequently it is a highly perishable commodity. 
Therefore, the shelf life of meat products is limited by enzymatic and microbiological spoilage. (Islam, et al., 
2010). 

Luncheon meat is an important industrial meat product, it is one of the most acceptable food products, 
widely consumed and used for fast meats. It is usually consist of finely chopped meat and fat with or without 
some added cereals, cured with salt and nitrite and heat processed (Ranken, 1984). Ready to eat (RTE) meat 
products, beef burger, sausage and luncheon are highly expansion due to their high biological value, reasonable 
price, agreeable taste and easy during serving (Soliman, 1999). 

The Ready-to eat meats are a high risk food group, since they are often consumed without a cooking step. 
Luncheon is traditionally produced as industrially vacuum-packaged loaves, and afterwards is sliced and re-
packaged at retail stores, therefore the product may be exposed to the contamination hazard at any time, (Mottin, 
et al., 2011). Minced meat undergo oxidative changes and develop rancidity more quickly than intact muscle 
since grinding exposes more of the muscle surface to air and microbial contamination (Mitsumoto et al., 2005). 

Furthermore the microbial contamination risk, nitrites and nitrates constitute another risk in luncheon meat 
resulting from transformation to nitrosamines which have a carcinogenic effect. Processed (nitrite-preserved) 
red meat additionally contains high concentrations of preformed mutagenic nitroso compounds (NOC).  
Supplements of nitrate have been shown to increase faecal NOC levels, (Joosen, et al., 2009). 

Dry-cured meat products, such as dry-cured ham and dry-fermented sausages, constitute one of the most 
representative traditional foods that have been produced and consumed throughout history by a diversity of 
cultures in different areas of the world. These meat products, which have a wide variety of flavors and textures, 
represent an important part of local economies, particular cultures and gastronomic heritages. 

Dried meat products are stable at room  temperature and are produced in nearly every country in the world, 
especially in developing countries where refrigeration is limited. Such products use low cost source of energy 
for drying. These products are of interest since they do not require refrigeration during marketing and storage 
and no noticeable changes in protein and fat content was observed during storage (Change, et al., 1996) and 
(Talib, et al., 2006). The development of new food products, it’s through the discovery of new food products 
characterized by   preparation speed and long shelf life. Today, there is an important trend to enrich our sensory 
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perceptions and many consumers and meat industries around the world are getting more and more interested in 
dry-cured meat products (Fidel, 2006).  

The objective of this work is producing and evaluated a new dried product of luncheon meat with high 
nutrition value and healthy. Characterized by the length of conservation, ease in handling, speed in preparing 
and processing. We used the dried lean meat, some extenders and fillers (taro powder, wheat flour or Extruded 
soy protein), and natural source for color and nitrates (dried red beet). The study was foxed on the composition 
and nutrient value of these product, chemical and physical quality attributes and the sensory properties. 

  

Materials and Methods 
 

Raw materials: 
1- Meat was obtained from local supermarket immediately transported using ice box to the laboratory of 

Meat and Fish Technology, Food Technology Research Institute. Lean meat was washed from the associated 
fats, then minced and distributed in a thin layers and put in an air oven at 50 0C for 24hr to dry according to 
method mentioned by (Ayanwale, et al., 2007). The dried meat was collected and grind to a fine powder and 
kept at ( – 18 oC) until using it.   

2- Red beet and Taro were obtained from the local market, washed and peeled. The pulp was cut into 
slices and dried under air oven at 65oC then grind to a fine powder and kept under refrigerate until uses.  

3- Defatted soy flour was purchased from the Unit of Soybean Processing in Food Technology Research 
Institute. 

4- Starch, flour, salt and spices were purchased from the local market.  
5- Ascorbic acid, sodium alginate and poly sodium phosphate were obtained from the laboratories of Food 

Technology Research Institute.     
 
Preparation of the dried luncheon meat: 

The above ingredients were mixed to perform six formulations according to the percentage in table (1):  
 
Table 1: Formulas composition by grams of different blends of dried luncheon meat  

Ingredients 1 2 3 4 5 6 
Dried meat 60 60 60 60 60 60 
Wheat flour 25 - - 15 10 - 
Taro flour - 25 - - 15 10 
defatted soy flour - - 25 10 - 15 
Starch 3 3 3 3 3 3 
Sodium alginate 3  3 3 3 3 3 
Salt 2 2 2 2 2 2 
Spices 1 1 1 1  1 1 
Red beet powder 5 5  5  5  5  5  
Na-Poly phosphate 0.5 0.5 0.5 0.5 0.5 0.5 
Ascorbic acid 0.5 0.5 0.5 0.5 0.5 0.5 

 
Physical quality attributes: 
 
1-Water Activity (aw): 

The water activity of the dried samples mixtures were measured using Rotronic Hygrolab 3CH-8303, 
Switzerland as mentioned by Cadden (1988). 

 
2-Rehydration Ratio (RR): 

Rehydration ratio was performed according to the methods of Krokida and Marinos-Kouris (2003) as 
follow: the dried samples mixtures (2g) were rehydrated in distilled water (20 ml) in a water bath at room 
temperature, which was agitated at constant speed (100 rpm). The samples were taken from the bath after 10 
minutes and weighted after being blotted with tissue paper in order to remove the excess water solution. 
Rehydration ratio was defined as the ratio of weight of rehydrated samples to the dry weight of the sample. 

 
3- The water holding capacity (W.H.C.) and plasticity: 

The water holding capacity and plasticity were measured by filter press methods of Soloviev (1966). 
 

Recovery of the dried luncheon meat:  
1-To prepare the dried luncheon meat for consumption, each blend was mixed with  45 ml of water and 10 

g of fatty agent and homogenized closely.  
2- The mixture was packaged in a bag of transparent polyethylene and warped with aluminum foil, then 

cooked in boiling water for 30 minute. 
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3- The final product was cold and kept under freezing to analyses.   
 

Sensory evaluation:  
Sensory evaluation was determined according to methods of Suderman, et al. (1981). Immediately after 

recovery and preparing of luncheon meat, samples were subjected to member ̕s trained sensory panel to find out 
the formulas that have more palatability by evaluating color, taste, aroma, texture and overall acceptability of 
these formulas.   
 
Chemical composition: 

Proximate analysis including moisture, total protein, fat, ash, mineral and fiber were carried out according 
to the methods of AOAC (2000). Carbohydrates content was calculated by difference. 
 
Chemical quality attributes: 

Total volatile nitrogen (T.V.N) was determined according to (Winton and Winton, 1958), thiobarbituric 
acid (T.B.A) value was determined according to (Pearson, 1970) and the pH value was determined according to 
Aitken, et al., (1962). 

 
Texture Profile Analysis: 

Texture Profile Analysis (TPA) was determined according to the  method of  Bourne (2003) as described 
follow: samples were formed to 50 mm diameter cylinder with 40 mm height and texture was determined by a 
universal testing machine (Cometech, B type-Taiwan) provided with software. An aluminum 25 mm diameter 
cylindrical probe was used in a TPA double compression test to penetrate to 50 % depth at 1 mm / S speed test. 
Firmness (N), Gumminess (N), Chewiness (N), Cohesiveness, Springiness, Adhesiveness negative force (N) and 
resilience were calculated from the TPA graphic. Both springiness and resilience give information about the 
after stress recovery capacity. But, while the former refer S to retarded recovery, the latter concerns 
instantaneous recovery (immediately after the first compression, while the probe goes up). 
 
Statistical analysis: 

The obtained data were exposed to analysis of variance followed by multiple comparisons between means 
(P≤ 0.05) applying LSD. The analysis was carried out using the PRO ANOVA procedure of Statistical Analysis 
System (SAS Program, 1996). 

 

Results and Discussion 
 
The data in table (2) show some physical quality attributes for the different dried luncheon meat blends. 

It's clear that, the water activity for all blends ranged from 0.47 to 0.5 and this inducted that luncheon meat is 
sufficiently dried to minimize microbial growth. Where the water activity required for growth most bacteria, 
fungi and yeasts ranged from 0.61 to 0.97 (Anthony and Fontana, 2008).  

Rehydration ratio (RR) and water holding capacity (WHC) are another physical properties which control 
the quality  of the final product. The high value of RR with low value of WHC inducted that the good quality of 
the product. In our blends, RR ranged from 3.60 to 4.20 while the WHC ranged from 0.20 to 1.30 cm2/0.3g. The 
lowest value of WHC 0.2 cm2/0.3g and the highest value of RR 4.2 recorded for blend No. 3 which contain 25 
% defatted soy flour, while blend No.1 which contain 25 % wheat flour recorded the highest value of WHC 1.30 
cm2/0.3g and 3.60 for RR. This may be due to nature of soy protein and high ability to retain water. Ammar, 
(2012) reported that, soy protein had a good function properties which lead to increase the water binding 
capacity and improving the texture.  

On the other hand blend No.1 showed the highest value in plasticity 3.40 followed by 3.20 for blend No.3. 
While blend No.4 which contain 15% wheat flour and 10% defatted soy flour showed the lowest value 1.10 
 
Table 2: Some physical properties of the different dried luncheon meat blends 

Blends 
Water activity Rehydration ratio Water holding capacity 

(Cm2/0.3 gm) 
Plasticity (Cm2/0.3 gm) 

1 0.5 3.65 1.30 3.40 
2 0.49 3.60 0.75 2.10 
3 0.47 4.20 0.20 3.20 
4 0.5 3.60 0.40 1.10 
5 0.49 3.60 1.00 2.75 
6 0.49 3.75 0.30 2.20 

 
The data in table (3) show the sensory evaluation of the ready-luncheon meat blends (after recovering and 

cooking). It could be noticed  that all blends were accepted from the panelists. No significant change was found 
in taste, aroma and overall acceptability in all blends. While blend No.5 which contain 10% wheat flour and 
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15% taro flour showed significant increase in color (8.10) and texture (7.80). These results are agree with (Abu-
Salem, et al., 2011) who mixed luncheon roll meat with green tea extract. Color of meat products is one of the 
most important attributes, being considered as a quality indicator and determining frequently their acceptance, 
(Attia, et al., 2013).  

In the present study, red beet powder as source of natural color substitute of nitrites & nitrates salts were 
used. The quality and stability of color were observed specially in blend 5 which recorded above 80% for color 
parameter, taking into account the sensitivity of the red beet color to heat and pH. Singh and Hathan, (2014) 
reported that, pigments of red beet are water-soluble and stable between pH 3 and 7.  

 
Table 3: Sensory evaluation of the different ready-luncheon meat blends          

Blends Color Taste Texture Aroma Overall Acceptability 
1 6.80±1.55bc 7.10±0.74a 6.90±0.88ab 6.70±1.33a 7.00±0.86a 
2 7.70±0.82ab 7.20±1.35a 7.60±0.84ab 7.60±0.69a 7.53±0.96a 
3 7.10±0.99abc 6.80±1.47a 6.90±0.57ab 7.70±1.33a 7.13±0.76a 
4 6.20±1.55c 6.60±1.73a 7.60±1.58ab 7.00±1.41a 6.88±0.96a 
5 8.10±1.77a 7.10±0.99a 7.80±1.31a 6.70±1.25a 7.33±0.91a 
6 7.60±0.97ab 7.00±1.05a 6.60±1.17b 7.60±0.88a 7.08±0.64a 
LSD 1..08 1.00 0.99 1.06 0.71 

Ready- luncheon = after recovering and cooking  
 
The texture profile of ready-luncheon meat are shown in table (4). It's clear that blend 2 which contain 

25%  taro flour showed the highest value of firmness, gumminess, chewiness and springiness which recorded 
13.39, 9.48, 6.09 and 0.64 respectively. While blend 1 which contain 25% wheat flour showed the lowest value 
of cohesiveness, gumminess and chewiness where recorded 0.25, 2.40 and 1.37 respectively. Also, blend 1and 5 
showed the highest value in cohesiveness (0.76), while blend 3 showed the lowest value in springiness (0.483) 
respectively. The lowest value in firmness (7.06) was found in blend 6. On the other hand presence of taro flour 
by 15% in blend 5 beside 10 % wheat flour improved the cohesiveness power, where recorded the highest value 
(0.76 ). Also presence of taro flour by 10% beside 15 % defatted soy flour in blend 6 reduction the firmness to 
the lowest value (7.06). Aprianita, et al., (2009) reported that, taro flour with a mean particle distribution size 
from 1.067-64.19 μm is better suited in applications which improved binding and reduced breakability. They 
added, the high viscosity of taro starches would make them very useful in food applications where high 
thickening power is desired as well as the small particle size being useful for noodle or bread production.  

Wan Rosli, et al., (2011) reported that, the dilution effect of nonmeat ingredients in meat protein systems 
primarily accounted for soft texture. The higher fat and water retention obtained in samples with added taro or 
soy flour could also contribute to hardness reduction  
 
Table 4: Texture profile of the different ready-luncheon meat blends  

Blends Firmness Cohesiveness Gumminess Chewiness Springiness Resilience 
1 9.37 0.256 2.40 1.37 0.571 1.29 
2 13.39 0.709 9.48 6.09 0.643 0.45 
3 8.19 0.561 4.59 2.22 0.483 0.288 
4 13.29 0.684 9.09 5.01 0.551 0.329 
5 11.52 0.764 8.79 4.73 0.537 0.302 
6 7.06 0.454 3.20 1.80 0.563 0.415 

 
Table (5) show pH value, total volatile nitrogen and thiobarbituric acid in the ready-luncheon meat blends. 

The values of pH ranged from 5.65 to 6.38 and this is appropriate to quality and stability of the luncheon meat 
color. The values of total volatile nitrogen (TVN) for all blends ranged from 13.60  to 14.50 mg/100g.  On the 
other hand , it could be observed that thiobarbituric acid (TBA) values for all blends ranged from 0.26 to 0.35 
mg malonaldhyde/ kg, and this meant that this product had antioxidant capacity against lipid per oxidation. This 
may be due to red beet pigments which play a role as natural antioxidant beside coloring.  These results of TBA 
values similar that of Girgis, et al., (2015) in his study on beef sausage and (Ammar, 2012) in his study on beef 
burger. The values of TVN and TBA were in the permissible level reported by Egyptian Organization 
Standardization (2005) which limited the content  of TVN and TBA value in some meat products must be not 
over than 20 mg/ 100g and 0.9 mg malonaldhyde /kg respectively, (Girgis, et al., 2015). 

The data in table (6) show the proximate analysis of  different ready-luncheon meat blends. There was 
some variation in protein, ash, fiber and carbohydrate contain, this may be due to the variation in type and level 
of extenders and fillers used ( wheat and taro flour and defatted soy flour ). The highest level of protein contain 
(22.53 g/100g) was found in blend 3 which contain 25% defatted soy flour, followed by blend 6 ( 18.53 g / 
100g) which contain 15 % extruded soy protein and 10 % taro flour. Ash and fiber content ranged from 3.93 to 
5.01 and 0.65 to 2.98 g/ 100g respectively. The Report of (Codex Alimentarius Commission, 1970) on 
Processed Meat Products, limited the minimum animal protein content in luncheon meat standard by 8 % and 
3% for protein binders, while fat content must be not exceed 35 % . 
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Table 5: Some chemical properties of the different ready-luncheon meat blends  

Blends 
pH Total volatile nitrogen 

T.V.N. (mg/100mg) 
Thiobarbituric acid 

T.B.A. (mg malonaldehyde/kg) 
1 5.70 13.65 0.26 
2 5.65 13.60 0.35 
3 6.38 14.50 0.34 
4 5.86 13.80 0.32 
5 6.27 13.90 0.28 
6 6.30 14.30 0.30 

    
Table 6: Chemical composition of the different ready-luncheon meat blends (100g sample) 

Blends Moisture Protein Fat Ash Fiber Carbohydrate 
1 46.49 13.14 13.14 4.71 2.46 20.06 
2 45.25 13.09 14.38 3.93 2.85 20.50 
3 44.45 22.53 14.35 5.01 2.75 10.91 
4 45.31 13.51 14.35 4.49 2.98 19.36 
5 45.46 13.67 13.79 4.14 2.20 20.74 
6 45.01 18.53 13.92 4.57 0.65 17.32 

 
Table (7) show some important minerals content in different blends of ready-luncheon meat product. It 

could be concluded that, the highest level of iron, zinc, calcium and potassium being 610.64, 343.67, 704.98 and 
900.97 mg/100g were found in blends 3, 5, 4 and 3 respectively. Followed by 561.02, 305.32, 682.93 and 
634.49 mg/100g for blends 1, 3, 5 and 2 respectively. It could be noticed that blend 3 which contain 25 % 
defatted soy flour showed the highest level of iron and potassium (610.64 and 900.97), meanwhile blend 4 
which contain 15 % wheat flour and 10 % defatted soy flour showed the highest level of calcium (704.98) while 
blend 5 which contain 10 % wheat flour and 15 % taro flour showed the highest level of  zinc (343.67) mg/100g. 
this mean blends 3 was the best in minerals content followed by blends 5 and 4.  

The Recommended Dietary Allowance (RDA) of iron, zinc and calcium: (18 and 8), (8 and11) and (320 
and 420) mg/day for adult women and men respectively, while the adequate intake of potassium: 4.7 mg/ day 
for adult women and men, (Mayo Clinic, 2009).  Zinc is a component of some metalloenzymes and is important 
for cell growth and replication, formation of bone and immunity. It may further contribute to the overall 
antioxidative defence. The primary dietary sources of zinc are red meat, sea food, poultry, grains, dairy, legumes 
and vegetables, (Biesalski, 2005). The high level content of zinc (343.67 mg/mg) in blend 5 may be due to many 
of the components involved in its composition such as, red meat, wheat flour, taro flour and red beet.   
 
Table 7: Minerals content of the different ready-luncheon meat blends  (mg/100g )  

Blends Iron Zinc Calcium Potassium 
1 561.02 87.04 343.36 33.85 
2 233.76 125.22 246.28 634.49 
3 610.64 305.32 432.92 900.97 
4 241.56 197.19 704.98 39.43 
5 277.58 343.67 682.93 105.74 
6 260.37 213.36 488.21 141.03 

 
lean meat has been discovered to be rich in essential Vitamins: A, D, B1, B2, B6, Nicotinic acid, Folic 

acid and Ascorbic acid and amino acids: Isoleucine, Leucine, Lysine, Methionine, Cystine, Phenylalanine, 
Valine, Threonine, Tryptophan, Arginine, Histidine and Alanine (Adeyinka et al., 2011). Also the other dry 
ingredients involved in the present blends (Taro, red beet, soy flour and wheat flour) containing a different ratios 
of these nutrients. The data in table (8) show the amino acids and vitamins content  in one of the ready-luncheon 
meat product ( blend No. 5) which may be the best of the sensory.  

The amino acids profile (table 8) in the examined sample showed the highest content of lysine (49.52%) 
this may be due to the high content of lean meat (60%) and taro flour (15%) in this blend. Lysine is an essential 
amino acid involved in the creation of collagen and absorption of calcium. It was found in beef meat and taro by 
35.82 and 67 mg /100g respectively, (USDA, 2016), followed by serine: 10.86, glutamate: 8.97, glycine: 6.03 
and aspartate: 5.00 %. Also, the examined sample showed a high level in the other essential amino acids, 
leucine: 3.94, phenylalanine: 3.24, histidine: 2.94, valine: 1.95, isoleucine: 1.54 and methionine: 0.92%. The 
analytical results of glutamate, glycine, alanine and phenylalanine in this product are agree with those of Edris, 
et al., (2012).  

Table (8) also showed the water and fat soluble vitamins in the ready-luncheon meat product (blend No.5) 
it could be observed a high content of nicotinic acid, ascorbic acid and vit. D which recorded: 40.57, 21.72 and 
11.11 mg /100g respectively. This may be due to presence of red meat, wheat and taro flour as well as red beet 
which consider a rich source for this vitamins. Nicotinic acid, or Niacin, is an essential vitamin and is one of the 
eight B complex vitamins that help your body convert food to energy, improve blood circulation and cholesterol 
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levels, (Mayo Clinic, 2009). Also vit. K, E, B6 and B12 showed moderate levels which recorded 2.77, 2.71, 
1.58 and 1.45  mg /100g respectively. Folic acid, thiamin, vit. A and riboflavin showed the lowest value.  

The Australian Guide to Health Eating recommends a healthy diet include 1-2 serves per day of meat or 
equivalents such as eggs, nuts or legumes. However the vegetarian alternatives that are used as protein sources 
have very different nutritional profiles to red meat. Based on these results, 100g of ready-luncheon meat product 
can be provided us by percentage of male adult recommended dietary intake (RDI) or adequate intake (AI) of 
vitamins according to the report of (Williams, 2007).  
 
Table 8: Amino acids (g/100g protein) and vitamins (mg/100g sample) content in (blend No 5) of ready-luncheon meat 

product  
Amino acids (%) Vitamins (mg/100g) 
Aspartate 5.00 Folic acid 0.32 
Serine 10.86 Nicotinic acid 40.57 
Glutamate 8.97 Thiamin 0.48 
Proline 0.04 Riboflavin 0.71 
Glycine 6.03 B6 1.58 
Alanine 2.25 B12 1.45 
Valine 1.95 Ascorbic acid 21.72 
Methionine 0.92 A 0.55 
Isoleucine 1.54 E 2.71 
Leucine 3.94 D 11.11 
Tyrosine 0.80 K 2.77 
Phenylalanine 3.24 - - 
Histidine 2.94 - - 
Lysine 49.52 - - 

 
Conclusion  

 
Luncheon meat is an important industrial meat product; it is one of the most acceptable food products. 

Because of the microbial contamination and nitrites and nitrates risks of Luncheon meat, it could be 
recommended that producing a dried formula of Luncheon meat Characterized by high nutritional and healthy 
value (without nitrites and nitrates), length of conservation, ease in handling and speed in preparing and 
processing. 
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