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Abstract  
Due to the world continuous drive toward modernity and the exponential rise in the consumption of 
processed foods, natural additives and texturizing agents are in great demand. Thickening agents 
have gained popularity as a way to alter the overall quality features of food products and improve 
their rheological and textural qualities. The aim of the study was to evaluate the impact of guar gum 
and milk calcium on lab-made chicken burgers, with the goal of discovering a natural alternative to 
phosphate salts. To achieve this, 0.5% milk calcium (MC) and 0.3% guar gum (GG) was added to 
chicken burger. The samples subjected to chemical analysis (PH- TBA- TVB-N), moisture content, 
cooking loss and sensory evaluation and the obtained result was cleared that control group spoiled at 
6th day but treated samples remained sound till 15th day and there was significance difference 
(P<0.05) between control samples (non-treated) and treated samples, While there was no signifi-
cance difference (P>0.05) between treated samples (0.3% DSP, 0.5% MC and 0.3% GG). So, chick-
en burger treated with milk calcium (MC) and guar gum (GG) showed properties relatively similar 
to those of products treated with Di-sodium phosphate (DSP). Therefore, the natural preservatives 
used in the current study have the ability to substitute synthetic phosphate, in terms of their ability to 
retain water and subsequently, minimize cooking loss by increasing the pH of the product. But the 
preference was to GG than MC as the former gives similar action in lower concentration. 
 
Keywords:  Chicken burger; Di-sodium phosphate; Guar gum; Milk calcium  

Introduction 
Presently, Egypt has a significant population of 
customers who consuming chicken and has 
been sufficient with self-supplies. One of the 
most common types of animal protein eaten by 
Egyptians is chicken flesh. The ability to pre-
pare chicken meat into ready-to-eat meals has 
led to an increase in its popularity Barbut 
(2002). Furthermore, processed chicken-based 
products like burgers are sold to restaurants 
and wholesalers and are also extensively con-
sumed by the public. Additionally, local busi-
nesses have expanded to meet the need for the-
se products Chang et al. (2010); Guerrero 

and Hui (2010). Chicken meat and its deriva-
tives are considered to be excellent sources of 
high-value biological animal protein. Most 
necessary amino acids needed for growth are 
present in it and it alsorich in saturated and 
polyunsaturated fatty acids with minimal cho-
lesterol; it is regarded as a great source of these 
fats Mothershaw et al. (2009). Additionally, 
chicken flesh is a good supply of minerals like 
sodium, calcium, iron, phosphorus, sulfur, and 
iodine needed for growth and maintenance, as 
well as vitamins like B12, niacin, riboflavin, 
thiamine, and ascorbic acid FAO/WHO 
(2014).  
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As customers awareness of the health and safe-
ty implications of the food industry grows, re-
searchers and producers are working to ensure 
that their products are of high-quality and safe-
ty. Food products should not only fulfill con-
sumers nutritional needs but also their sensory 
needs. As a result of pushing toward moderni-
zation and the exponential growth of processed 
food consumption worldwide, the need for nat-
ural additives has increased. New technologies 
and various natural additives have also been 
used to solve food processing risks and issues. 
Due to consumer demand for natural foods, 
chemical additives used in food processing are 
becoming less common.  Thickening agents are 
being used in food products more and more 
frequently to improve their quality attributes 
and change their rheological and textural fea-
tures Ulu (2006); Kilincceker et al. (2009) 
and Tahmouzi et al. (2023). 
 
Clean labeling is a food business movement 
that has gained popularity recently, despite not 
being specifically defined by regulatory organ-
izations. The term "clean label" refers to the 
elimination of "artificial" or "synthetic" addi-
tives considered hazardous to human health in 
processed products, as well as the use of ingre-
dients derived from natural sources and infor-
mation that is simple to be recognized by cus-
tomers. Therefore, it is assumed that "clean 
label" meat products will only have ingredients 
that are natural and not contain any artificial 
flavors, colors, or chemicals that increase the 
consumer trust and satisfaction. Responding to 
the demands associated with the ―clean label‖ 
food business trend, the meat industry has re-
searched the application of raw materials of 
natural origin for use as alternatives to inorgan-
ic phosphates Daniele et al. (2017) and Tolba 
et al. (2024). 
 
Phosphate has numerous uses in the prepara-
tion of meat, such as enhancing textural and 
sensory qualities, preventing lipid oxidation, 
raising water-holding capacity, and acting as 
an antibacterial agent Barbut and Mittal 
(1991); Long et al. (2011) and Thangavelu et 
al. (2019). Phosphates are essential for human 
health as they are required for growth, mainte-
nance and repair of cells and tissues, signal-
ling, energy transfer and other important func-

tions. They are involved in many metabolic 
pathways and are naturally found in the form 
of organic esters in foods like egg, meat, pota-
toes and cereals. In general, the acceptable dai-
ly intake (ADI) of phosphorus (P) for a healthy 
adult is 40 mg/kg body weight per day Younes 
et al. (2019). inorganic phosphates are general-
ly regarded as safe (GRAS) by the United 
States Food and Drug Administration (FDA) 
and are used as an effective food additive in 
many processed food products such as meat, 
ham, sausages, cheese, canned fish, beverages 
and baked products. Phosphate addition in US 
is regulated by FDA regulation that controls 
the maximum usage levels in food products 
Dykes et al. (2019). Phosphate is allowed to be 
added to meat products at a concentration of no 
more than 0.5% since it is a material that FDA 
(Food and Drug Administration) has classified 
as GRAS, or generally recognized as safe 
USDA-FSIS (2015). 
 
Phosphates are chemical synthetic analogues. 
Studies reveal that a high dietary phosphate 
intake raises the risk of renal and bone illness-
es, as well as expose people at risk for pulmo-
nary and cardiovascular diseases. Phosphate 
salts have been linked to a number of health 
hazards, according to recent studies. Due to 
increased consumption of processed foods, The 
Safety of phosphate additive consumption was 
recently reevaluated Bae et al. (2017). As a 
result, there has been a push to reduce or re-
place the amount of phosphates in product for-
mulations with natural ingredients that have 
comparable technological benefits. Several re-
searches have tried to enhance the functions of 
meat products by using different functional 
components, like carrageenan, guar gum, chi-
tosan, and alginic acid, which are examples of 
functional carbohydrates Park et al. (2008), 
0.2% oyster shell calcium powder, 0.3% egg 
shell calcium powder and 0.25% whey protein 
concentrate Jeong (2018). Calcium is one of 
the most important minerals in the human 
meal, it is necessary for both the structure and 
function of the body. It is essential for the 
growth and maintenance of the skeleton and 
teeth, where it ensures the structural integrity 
of mineralized tissue. As well as plays a diver-
sity of other roles in the maintenance of cellu-
lar and secretory functions, contraction of skel-
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etal muscle, fat mobilization and blood coagu-
lation also it acts as co-factor in a number of 
enzymatic reactions Cashman (2002) and 
Dendougi & Schwedt (2004). While milk and 
milk products remain the best sources of calci-
um, Researches and the food industry have fo-
cused on increasing intake of this mineral by 
designing an extensive range of calcium- en-
riched products, ranging from milk products to 
beverages and even ceraels Selgos and Garcia 
(2008). Natural calcium powders, which are 
widely used in meat industry, include egg shell 
calcium (ESC), oyster shell calcium (OSC), 
marine algae calcium and whey calcium (milk 
calcium, MC). Due to differences in their pri-
mary sources of raw materials and manufactur-
ing techniques, each of these natural calcium 
powders has distinct physico-chemical quali-
ties as well as sensory attributes. Consequent-
ly, when added to meat products, they offer 
distinct processing qualities. They successfully 
take the place of artificially manufactured 
chemical preservatives Bae et al. (2017).  
 
Guar gum is water soluble nonionic poly sac-
charide from the ground endosperm of guar 
(Cyamopsis tetragonoloba) seeds, which has a 
main chain of (1-4) linked b-D-mannopyranosl 
units, bearing single a -D - galactopyranosyl 
units attached to O-6 of the main - chain units 
Whistler and Be Miller (1997). Guar gum's 
capacity to create hydrogen bonds with water 
molecules makes it useful for a wide range of 
industrial applications Tood et al. (1990). Ad-
ditionally, just a small amount is required to 
generate enough viscosity due to its great water
-thickening ability Yousif et al. (2017). As a 
result, fewer requirements reduce costs, which 
is economical Gupta & Variyar (2018). It is 
used as a binder and fat replacement in the case 
of meat and its products Ulu (2006). Guar gum 
stops syneresis in meat and forms a gel that 
enhances texture and stickiness. By dissolving 
the gum's solubility in cold water and then add-
ing the swollen material to the meat, sensory 
qualities are preserved and microbiological 
contamination is avoided Tahmouzi et al. 
(2023). Additionally, it helps to control several 
health issues, such as diabetes. Although guar 
gum may not include all the nutrients that are 
necessary, its high fiber and low calorie con-

tents contribute to a feeling of fullness Srini-
vasan (2020). Guar gum is safe to use at a dai-
ly dosage of 20 g and is a soluble-fiber source 
in food products as well as a source of dietary 
fiber Grabitske & Slavin (2009).  
 
The goal of this study was to increase the meat 
products' ability to bind and hold water by re-
placing synthetic phosphate with a variety of 
natural ingredients, such as guar gum and milk 
calcium, as well as assessing the product cook-
ing loss. Therefore, the aim of the research was 
to study the effect of milk calcium (0.5%MC) 
and guar gum (0.3%GG) on laboratory-
prepared chicken burger as a natural preserva-
tive to be a safe alternative to phosphate salts 
(0.3% Di-sodium phosphate) and to determine 
which one have the better effect. 
 
Materials and Methods 
The preservatives used in the experiment. 
Milk Calcium (MC) AR, AVI-CHEM LAB., 
India, CAS: 7440-70-2FW: 40.08, Min. Assay 
(99.5%). 
Guar gum (GG) AR., AVI CHEM. LAB., In-
dia, CAS: 9000-30-0. 
Dibasic Anhydrous Purified Sodium Phos-
phate (Na2HPO4), India. www. Labachemia. 
com 
All preservatives used in this study were of 
analytical grade and the doses of the preserva-
tives used in the present study (GG 0.3% and 
MC 0.5%) which recommended through sever-
al investigations have used the same concentra-
tions or through international references that 
have approved the use of such concentrations 
SCF (2001) & (2003), Yoko (2008) and US-
FDA (2019). 
 
Preparation a solution of preservatives ac-
cording to Srichamroen (2007) 
Aqueous solutions [Di-sodium phosphate 
(DSP) 0.3%],  GG (0.3%) and  MC (0.5%) 
were prepared on a weight-to-volume (w/v) 
basis using clean distilled water in a boiling 
water bath for 30 min, with gentle stirring to 
ensure homogeneity, The solutions were 
cooled and held at 4°C for 2 h, with gentle stir-
ring to ensure homogeneity. 
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Chicken meat: 
One sample weighted six kg of fresh chicken 
fillet was purchased from slaughtering shop in 
menofia, transferred under strict hygienic 
measures to the laboratory as soon as possible. 
Chicken burger manufacture:  
Fresh chicken burgers were prepared as de-
scribed by Mikkelson (1993) and Abd EL-
Qader (2004). The control chicken burger con-
sisted of 71.50% minced chicken meat 
(included fat), 12.0% rehydrated texturized 
soy, 6.30% fresh eggs, 7.0% fresh onion, 
1.50% salt and 1.70% spices.  
Texturized soy:  
Texturized soy was obtained from the Food 
Technology Research Institute, Agricultural 
Research Center, Giza, Egypt. It was rehydrat-
ed by water at a ratio of 1:2 (w/v) and minced 
twice through 3 mm plate.  
Spices mixture  
The spices were purchased from the local mar-
ket in Menofia, Egypt. The spices (60.0% fen-
nel, 27.0% coriander, 3.0% Chinese cubeb, 
3.0% white pepper, 3.0% clove, 2.0 % laurel 
leaf powder and 2.0 % cardamom.) were mixed 
together then ground to pass through a 60 mesh 
sieve and kept in a tight jar. 
The chicken fillet was minced by using meat 
mincer. The aforementioned ingredients were 
added and mixed by using a laboratory blender 
(Hobart Kneading machine, Italy) together. 
After blending, the chicken mixture was 
shaped manually using a patty maker (stainless 
steel model "Form") to obtain round discs of 
10 cm diameter and 0.50 cm thickness. . After 
the formulation of chicken burgers, the sam-
ples were divided into four groups (200 g for 
each) and treated as follows: 
The 1st group considered control without any 
treatment. 
The 2nd group treated with addition of 0.3% 
Na2HPO4. 
The 3rd group treated with 0.5% MC. 
The 4th group treated with 0.3% of GG.  
The samples were packaged in the foam plates, 
wrapped with polyethylene film and put in the 
refrigerator at 4°C, then analyzed every three 
days till the marks of the visual deterioration 
process become clear in each group, where the 
experiment was performed in triplicate. 
 
 

Quality indicators analytical procedures 
PH value: - 
Ten grams of chicken burger were homoge-
nized and mixed thoroughly with 100 mL of 
distilled water for measuring of pH using a 
digital pH meter (Suntex TS-1, Taiwan) 
equipped with a probe-type combined elec-
trode (In gold) through direct immersion of 
electrode into the mixture at room temperature 
according to the method recommended by 
AOAC (2002). 
Thiobarbituric acid – Reactive substances 
(TBARS) measurement:  
The TBARS of the chicken burger was deter-
mined according to the method described by 
Egyptian Organization for Standardisation 
"EOS" 63/9 (2006). The TBA values were 
expressed as mg malonaldehyde/ kg of sample. 
Total volatile basic nitrogen (TVBN):  
The TVBN of the chicken burger was deter-
mined by the method described by Egyptian 
Organization for Standardisation "EOS" 
63/10 (2006). 
Moisture content: - 
Moisture contents of raw minced meat samples 
were determined using hot air oven method at 
105±2 CO according to AOAC (2002). 
Determination of cooking loss according to 
(Bae et al., 2017) 
Weight of each sample prior to cooking and 
then again after cooking and cooling to calcu-
late the cooking loss according to as the fol-
lowing calculation: 
                         Weight before cooking – Weight after cooking 
Cooking loss (%) =   ----------------——----------------------           X 100 
                                          Weight before cooking 
Sensory evaluation:  
The chicken burgers were grilled on a hot plate 
with little sunflower oil at 110oC for 4 minutes 
and left to cool at room temperature for 15 
min. Sensory properties of cooked chicken 
burgers were carried out according to 
Mansour and Khalil (1999) by ten-trained 
panelists.  
Randomly coded samples were served to pan-
elists individually. Five sensory attributes were 
evaluated (taste, odor, color, texture, and over-
all acceptability) using ten points hedonic scale 
for each trait where 9-10 = like extremely, 7-8 
= like very much, 6 = like moderately, 5 = nei-
ther like nor dislike, 4 = dislike moderately, 3 
= dislike very much and 1-2 = dislike extreme-
ly. 
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Statistical analysis: 
The data obtained were analyzed by one-way 
analysis of variance (ANOVA), using the Sta-
tistical Package of Social Science (SPSS). The 
values obtained were then expressed as mean ± 

standard deviation (SD), with p < 0.05 being 
therefore considered as statistically significant. 
Duncan's multiple range tests was applied for 
the comparison of means and for the determi-
nation of the significant difference cause. 

Results 
Table (1). Effect of different preservatives on the physico-chemical properties of laboratory manufactured 

chicken burger  

  
Treatment 

Storage days 

Zero day 3 6 9 12 15 

pH 

Control 5.68±0.01 6.11±0.02A 6.83±0.02A S S S 

Na2HPO4 (0.3%) 5.81±0.01 5.97±0.04aB 6.06±0.05aB 6.14±0.03 6.48±0.03 6.65±0.03 

MC 0.5% 5.70±0.02 5.94±0.04aBC 5.99±0.02aBC 6.09±0.02 6.46±0.04 6.61±0.04 

GG 0.3% 5.70±0.01 5.91±0.05aBC 5.98±0.04aBC 6.01±0.03 6.35±0.03 6.60±0.06 

  TBARS (mg MDA/kg) 

Control 0.18±0.012 0.41±0.015A 0.72±0.050A S S S 

Na2HPO4 (0.3%) 0.16±0.012 0.34±0.015aB 0.41±0.015aB 0.53±0.05 0.84±0.07 0.95±0.12 

MC 0.5% 0.17±0.012 0.36±0.018aBC 0.42±0.012aBC 0.58±0.07 0.85±0.07 1.06±0.10 

GG 0.3% 0.16±0.003 0.35±0.012aBC 0.41±0.015aBC 0.53±0.06 0.85±0.09 0.98±0.07 

  TVB-N (mg/ 100 gm) 

Control 4.20±0.40 5.55±0.20A 15.88±1.23A S S S 

Na2HPO4 (0.3%) 3.97±0.12 4.39±0.12aB 5.65±0.12aB 7.71±0.40 13.31±0.40 18.68±1.24 

MC 0.5% 4.15±0.12 4.57±0.17aBC 5.66±0.22aBC 8.41±0.40 14.24±0.61 19.61±0.81 

GG 0.3% 4.01±0.12 4.53±0.2aBC 5.65±0.20aBC 8.18±0.62 13.78±0.84 19.15±1.23 

  Moisture content 

Control 67.68±1.15 66.45±0.59A 65.82±0.33A S S S 

Na2HPO4 (0.3%) 68.15±0.53 68.11±0.61aB 67.85±0.63aB 67.58±0.64 67.43±1.08 67.41±0.44 

MC 0.5% 68.13±1.17 68.01±0.64aBC 67.37±0.33aBC 67.32±0.83 67.28±1.38 67.23±0.58 

GG 0.3% 68.22±1.08 68.14±0.66ABC 67.98±0.34aBC 67.68±1.12 67.64±1.21 67.60±0.64 

There is a significant difference between means have the same capital and small letter in the same column (P˂ 0.05). 
S= Spoiled 

Table (2). Effect of different preservatives on cooking loss of laboratory manufactured chicken burger 

Treatment 
  

Storage days 

Zero day 3 6 9 12 15 

Control 33.55±1.0 34.60±1.82A 34.93±0.18A S S S 

Na2HPO4 (0.3%) 32.02±0.46 32.17±0.17aB 33.20±0.30aB 33.33±0.33 33.40±0.30 33.43±0.54 

MC 0.5% 32.05±1.15 32.22±1.20aBC 32.26±0.50aBC 32.43±0.59 32.49±0.58 33.53±0.35 

GG 0.3% 32.07±0.98 32.27±0.55aBC 32.30±0.46aBC 32.50±0.46 33.52±0.45 33.60±0.36 

There is a significant difference between means have the same capital and small letter in the same column (P˂ 0.05). 
S= Spoiled   
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Figure (1). Effect of different preservatives on sensory attributes of lab manufactured chicken burger  

Table (3). Effect of different preservatives on the sensory attributes of laboratory manufactured chicken burg-
er 

Treatment 
  

Storage days 

Zero day 3 6 9 12 15 

Taste 

Control 8.4±0.1 7.3±0.3A 6.3±0.1 A S S S 

Na2HPO4 (0.3%) 8.55±0.3 8.6±0.4aB 7.8±0.3aB 7.4±0.23 6.2±0.33 5.5±0.01 

MC 0.5% 8.4±0.1 8.4±0.3aBC 7.6±0.4aBC 7.1±0.42 6.3±0.16 5.3±0.16 

GG 0.3% 8.5±0.3 8.3±0.4aBC 7.7±0.3aBC 7.2±0.33 6.3±0.15 5.4±0.19 

  Odor 

 Control 8.4±0.1 7.5±0.5A 6.1±0.1A S S S 

Na2HPO4 (0.3%) 8.5±0.1 8.2±0.3aB 7.8 ±0.3aB 7.2±0.2 6.1±0.1 5.3±0.1 

MC 0.5% 8.2±0.1 8.1±0.1aBC 7.6±0.2 aBC 6.9±0.3 5.9±0.2 5.1±0.1 

GG 0.3% 8.6±0.2 8.3±0.3aBC 7.4±0.1aBC 7.0±0.3 6.1±0.1 5.2±0.2 

  Color 

Control 8.8±0.4 7.8±0.3A 6.2±0.1A S S S 

Na2HPO4 (0.3%) 8.7±0.2 8.7±0.2 aB 7.8±0.3aB 7.3±0.1 6.2±0.2 5.4±0.1 

MC 0.5% 8.7±0.1 8.6±0.1aBC 7.7±0.2aBC 7.1±0.3 6.1±0.2 5.3±0.2 

GG 0.3% 8.7±0.2 8.6±0.2aBC 7.6±0.2aBC 7.2±0.2 6.2±0.1 5.3±0.1 

  Texture 

Control 8.20±0.2 7.17±0.1A 6.23±0.1A S S S 

Na2HPO4 (0.3%) 8.40±0.1 8.20±0.1aB 7.86±0.2aB 7.33±0.2 6.33±0.2 5.17±0.1 

MC 0.5% 8.37±0.1 8.27±0.1aBC 7.77±0.2aBC 7.20±0.2 6.17±0.1 5.00±0.1 

GG 0.3% 8.43±0.3 8.33±0.3aBC 7.90±0.3aBC 7.27±0.1 6.27±0.1 5.23±0.1 

  Overall acceptability 

Control 8.47±0.3 7.50±0.3A 6.37±0.2A S S S 

Na2HPO4 (0.3%) 8.53±0.1 8.47±0.3aB 7.70±0.4aB 7.20±0.1 6.20±0.2 5.23±0.1 

MC 0.5% 8.43±0.3 8.30±0.1aBC 7.60±0.2aBC 7.10±0.3 6.10±0.2 5.13±0.1 

GG 0.3% 8.50±0.3 8.40±0.2aBC 7.50±0.3aBC 7.17±0.2 6.17±0.1 5.10±0.1 

There is a significant difference between means have the same capital and small letter in the same column (P˂ 0.05).                                         
S= Spoiled  
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Discussion 
Natural alternatives to chemical synthetic ma-
terials are becoming more and more popular as 
a result of consumers' growing interest in pro-
cessed foods with less artificial ingredients. 
Meat manufacturers are looking for new and 
improved substitutes for phosphates, which are 
chemically synthesized additives used in meat 
products. Synthetic phosphate replacers have 
been found their way to meat processors and 
researchers since the natural material has a 
good challenge to preserve the natural useful 
qualities as well as remaining reasonably 
priced for the finished product Jeong (2016); 
Sindelar (2015). 
Milk calcium (MC) and guar gum (GG) are 
effective as a natural preservative replacer for 
synthetic phosphate in meat products. Addi-
tionally, it can maintain the product's quality 
by maintaining a high moisture content, which 
lowers cooking loss, enhances product palata-
bility and protects the consumer's health from 
the harmful effects of chemical or artificial 
preservatives El-Shinawy and Abdelmonem 
(2020) and Tolba et al. (2024). 
Elevating the pH and ionic strength of meat 
mixtures allows for better water retention due 
to the alkaline nature of phosphate employed 
as a preservative in meat products Sebranek 
(2009) and Choi et al. (2014). Because various 
alternatives have varying capacities to store 
water and so raise the product's water holding 
capacity, which in turn improves the product 
yield, pH plays a significant role in determin-
ing which one to use as a synthetic phosphate 
substitute in meat products. USDA-FSIS 
(2015) found that the maximum acceptable 
level of phosphates in meat and poultry prod-
ucts was 0.5%, while it is used by 0.3-0.4% in 
meat product industry Sebranek (2009). 
The obtained data in Table (1) concerning that 
mean±SD of pH values of control and treated 
samples during storage at 4oC showed signifi-
cance difference (P<0.05) between control 
samples (non-treated) and all groups of treated 
samples. While, there were no significance dif-
ferences (P>0.05) between treated samples 
with (0.3%) of DSP, 0.5% milk MC and 0.3% 
GG. It was clear that, 0.3% DSP, MC 0.5% 
and GG 0.3% groups had higher pH 
(5.81±0.01, 5.70±0.02 and 5.70±0.01) respec-
tively, than control group (5.68±0.01) in zero 

day of storage. Control group spoiled at 6th day 
but treated samples remained till 15th day. At 
15th day of preservation pH in 0.3% DSP, MC 
0.5% and GG 0.3% samples was 6.65, 6.61 and 
6.60, respectively. 
PH gradually increases in all groups during 
storage. An increase in pH values over the pe-
riod of storage may be caused by the degrada-
tion of proteins and the production of protein 
metabolites, particularly amines Reddy et al. 
(2013). 
The breakdown of proteins by natural enzymes 
and meat spoilage microorganisms may be the 
primary cause of the increase in ammonia, 
amines, and other basic chemicals Jimenez et 
al. (1997), Ding et al. (2020), Assanti et al. 
(2021). 
These results agreed with that obtained by 
Yoon et al. (2023) and El-Shinawy & Abdel-
monem (2020) who stated that mean±SD of 
pH values showed significance difference 
(P<0.05) between 0.5% GG and each of con-
trol samples and 0.3% MC while, no signifi-
cance differences (P>0.05) of recorded pH be-
tween all other treatments (0.3% Di-sodium 
phosphate, 0.3% GG, 0.5% MC). The same 
results agreed with that of Tolba et al. (2024) 
except presence of significance difference 
(P<0.05) between control and Na2PHO4 

(0.3%), while absence of such difference be-
tween control and 0.3% MC. 
Also the results agreed with Jeong (2016) who 
reported that there was no significance differ-
ence (P>0.05) between pH of control samples 
treated and samples treated with MC. Further-
more, results in the current study agreed with 
Bae (2017) who reported that since calcium 
powder reduced cooking loss by raising the 
product's pH, it was a good option to replace 
phosphate in formulations.  
The neutral composition of guar gum makes it 
stable over a broad pH range. At a pH of >10 
and less than 4, the lowest water absorption 
happens, whereas the highest occurs in the 8–9 
range. According to Maier et al. (1993), guar's 
glycosidic structures are destroyed and its vis-
cosity rapidly drops at pH <3. Study findings 
indicate that the viscosity rate is lowest at pH 
3.5 and maximum in GG at pH 6 and 9 Zhang 
et al. (2005). 
Meat deterioration can be attributed primarily 
to lipid oxidation. A common indicator of lipid 
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oxidation in meat products during storage is 
the TBA test, which measures the concentra-
tion of malondialdehyde (MDA), the main sec-
ondary by-product of lipid oxidation. The eval-
uation of TBA mean values of control and 
treated samples during storage at 4oC are 
shown in table (1). The highest incremental 
rate was recorded in the untreated (control) 
samples, mean ± SD of TBA values showed 
significance difference (P<0.05) between con-
trol samples (non-treated) and treated samples. 
While, there was no significance differences 
(P>0.05) between treated samples (0.3%)  
DSP, MC (0.5%) and GG (0.3%). as TBA val-
ues decrease in the treated samples compared 
with control samples from 0.18, 0.41 and 0.72 
in control group to 0.16, 0.34 and 0.41 in sam-
ple treated with DSP 0.3%, while it recorded 
0.17, 0.36 and 0.42 in samples treated with MC 
(0.5%) as well as 0.16, 0.35 and 0.41 in sam-
ples treated with GG (0.3%) at 0, 3rd, 6th days, 
respectively. TBA values at 15th day were 0.95, 
1.06 and 0.98 in DSP 0.3%, MC 0.5% and GG 
0.3%, respectively. 
The progressive pattern observed in TBA val-
ues across all preserved samples as the chilling 
storage period increased could potentially be 
attributed to meat lipid auto-oxidation, bacteri-
al, or oxidative rancidity. TBA value is fre-
quently utilized as a lipid oxidation measure in 
commercial beef products Raharjo and Sofos 
(1993) and the rancid flavor is initially detect-
ed in meat products between TBA values of 
0.5 and 2.0 Abdulla et al. (2013). Further-
more, because chicken cuts have a high level 
of unsaturated fatty acids, that makes them 
more susceptible to rancidity, the rancid flavor 
can spread quickly when stored in a refrigera-
tor or freezer Edris et al. (2012). 
A good antioxidant is GG. Because hydrocol-
loids are hydrophilic, they have a restricted 
ability to resist moisture, prevent the flow of 
carbon dioxide and oxygen, and protect lipids 
from oxidation Liberty et al. (2019); Porta et 
al. (2012). 
The MDA values in chicken burgers were 
maintained in all treatments and throughout 
storage at low levels, with a higher value of 
0.98 mg MDA/kg. This value is substantially 
lower than the reported perception threshold of 
2 mg/kg for oxidized odors Byun et al. (2003). 
The very low MDA values recorded can be 

justified by the very low fat content of chicken 
breast meat used in the study.   
Additionally, the elimination of phosphate did 
not significantly (p>0.05) alter the TBARS 
levels of ground pork products treated with 
oyster shell calcium Yoon et al. (2023). Lee et 
al. (2011) reported that oyster shell calcium 
had similar efficacy in inhibiting lipid oxida-
tion as sodium tripolyphosphate in emulsion-
type sausages. 
Total volatile basic nitrogen, (TVB-N) is 
linked to the activity of amino acid decarbox-
ylase microorganisms during storage and may 
be utilized as a quality indicator for fish and 
meat products Jitoe et al. (1992). One key in-
dicator of meat freshness is the TVB-N level 
Wang et al. (2022). 
Changes in TVB-N values in the chicken burg-
er samples during storage at 4oC for 51 days of 
are summarized in Table (1). When evaluating 
the degree of beef deterioration during the stor-
age period, the TVB-N value tended to gradu-
ally increase. The TVN measurements in-
creased at varying rates for each of the chicken 
burger samples during the 4ºC storage period. 
This could be explained by the way that micro-
bial strains and proteolytic enzymes break 
down proteins Yassin - Nessrien (2003). (ES, 
2910 - 2005) stated that 20 mg TVB-N/ 100 
gm raw meat samples indicates the spoilage of 
meat. The TVB-N values of chicken burger 
samples showed significant differences be-
tween the control and treated samples (P<0.05) 
but there was no significance differences 
(P>0.05) between samples treated with MC 
0.5%, GG 0.3% and DSP 0.3%. 
The control sample had higher TVB-N values 
than samples treated with DSP 0.3%, MC 0.5% 
and GG 0.3%. TVB-N values decrease from 
4.2, 5.55 and 15.88 at zero, 3rd day and 6th 
day respectively, in control sample while it 
recorded 3.97, 4.39 and 5.65 in disodium phos-
phate 0.3% treated group and 4.15, 4.57 and 
5.66 in MC 0.5% treated group and to 4.01, 
4.53 and 5.65 in GG 0.3 % treated group. 
Where, TVB-N values at 15th day recorded 
18.68, 19.61 and 19.15 for DSP 0.3%, MC 
0.5% and GG 0.3%, respectively.  
The bacterial breakdown that occurs during the 
preservation of chicken burgers may be the 
cause of increase TVBN readings. TBA and 
PV readings may have increased during the 
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storage period as a result of ongoing lipid oxi-
dation and the resulting generation of oxidative 
byproducts Osheba and Abd El-Bar (2007). 
Phosphates serve a variety of functions in meat 
products, including water-binding, emulsifica-
tion, color stability, oxidation inhibition, buff-
ering, antibacterial activity, and protein disper-
sion. However, their main uses are in emulsify-
ing and stabilizing meat products, which have 
a significant impact on their ability to hold wa-
ter Long et al. (2011). 
The moisture content of chicken burger was 
considered as indicator of the water holding 
capacity, and the results are shown in table (1). 
Indicated that control samples (67.68%), and 
treated samples with Disodium phosphate 
(68.15%), MC (68.13%) and GG (68.22%) had 
nearly the same moisture contents (p>0.05), 
control sample had significance differences 
(P<0.05) with samples treated by MC 0.5%, 
GG 0.3% and disodium phosphate 0.3% but 
there were no significance differences (P>0.05) 
between treated disodium phosphate 0.3% 
samples, MC 0.5% and GG 0.3% samples. 
The moisture content of the chicken burger 
treated with Disodium phosphate, MC and GG 
was showed a gradual decrease in mean values 
to reach 67.41%, 67.28% and 67.60 %
respectively, in day 15 of refrigerated storage. 
Thus, the addition of guar gum to chicken 
burger had almost similar or better effects on 
water retention than the addition of synthetic 
phosphate. 
The results obtained in the present research are 
consistent with Bae et al. (2017) who reported 
that samples treated with MC had the lowest 
moisture content (66.17%) compared to other 
treated samples (P < 0.05) and then had a 
moisture retention power of water lower than 
that of inorganic phosphate. 
El-Shinawy and Abdelmonem (2020) found 
that the samples treated with GG (0.5%) had a 
significantly high value (P<0.05) of moisture 
content (64.09±0.05), which is considered an 
indicator of the water holding capacity also 
compared to GG 0. 3% (63.50 ± 0.05), while 
the highest moisture content was recorded in 
the samples treated with Na2Hpo4 (64.32 ± 
0.07), while there was no significant difference 
(P > 0.05). 05) in the moisture content between 
the samples treated with both of  MC 0.3% and 

0.5% as they recorded almost the same mois-
ture content (63.44±0.30 and 63.5%) . 
55±0.04), respectively. 
Variation in the moisture content of meat prod-
ucts may be due to the type and amount of pre-
servatives used, as well as the type of meat 
products Cofrades et al. (2008); Lee et al. 
(2011) and Casco et al. (2013).  
Due to absence of phosphates, the pH of the 
meat product decreased and approached the 
isoelectric pH of the myofibrillar proteins. This 
led to a reduction in their net charge and the 
repulsion between the proteins, causing a nega-
tive impact on the binding of water and fat Of-
fer and Trinick (1983). In this respect, GG is 
inexpensive and widely used due to its unique 
properties that make it an essential component 
of food applications, including reduced evapo-
ration rate, modification of rheological proper-
ties, improved freezing rate and improve the 
formation of ice crystals VonBorries-
Medrano et al. (2016). 
In this respect, Demirci et al. (2014) conclud-
ed that the moisture content increased in 
cooked meatballs formulated with GG. This is 
because GG forms a strong template that pre-
vents the migration of water from cooked or 
fried foods into the surrounding environment. 
These results are consistent with those of the 
present study. Sensory features and chemical 
properties are improved with GG in the formu-
lation of chicken nuggets Yadav et al. (2013). 
As shown in table (2), cooking loss of chicken 
burger samples showed no significant differ-
ences between the control sample and the treat-
ed samples (P>0.05) at zero, 3 days of storage 
but there are significance differences (P<0.05) 
between control sample and that treated with 
MC 0.5%, GG 0.3% and disodium phosphate 
0.3% at 6 day. 
Cooking loss is an indicator of value meat nu-
trition related to levels of meat juice represent-
ed by the amount of water bound in and be-
tween muscle fibers. Meat juice is a determi-
nant component of meat tenderness Soeparno 
(2009). 
Meat with a low cooking loss value of less than 
35% is considered to have good quality be-
cause there is less chance of the meat's nutri-
ents being released while cooking Yanti et al. 
(2008). 
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The current study's results were also in line 
with those of El-Shinawy & Abdelmonem 
(2020), who reported that non significance dif-
ference (P>0.05) between mean pH value 
(6.25±0.10) of 0.3% Na2HPO4 and 0.5% Guar 
gum(6.35±0.05). In turn, less cooking loss was 
recorded in both treatments (70g / 28%) as it 
considered the least value recorded among the 
preservatives used in this study, followed by 
0.5% MC (6.20±0.05) and 28.4% cooking loss, 
then 0.3% of both MC and GG were recorded 
(6.10±0.01and 6.14±0.03) and cooking loss 
was 28.8% for both, with absence of signifi-
cance difference (P>0.05). While, all preserva-
tives were recorded significance difference 
(P<0.05) as compared with control samples.  
Lee et al. (2011) used oyster shell calcium and 
whey protein (milk calcium) on emulsion-type 
meat products, demonstrating that the addition 
of 0.3% oyster shell calcium could significant-
ly improve the cooking loss, compared to prod-
ucts without phosphate 
It has been demonstrated that beef rolls with 
GG, algin/calcium and salt/phosphate structure 
have better water-holding capacities Shand et 
al. (1993). Moreover, hydrocolloid gums (GG) 
hold onto water to form a gel network that 
gradually increases their juiciness (Gupta & 
Variyar (2018). It was investigated whether 
GG and carrageenan could replace phosphate 
in processing pork sausages. In addition to in-
creasing water-holding capacity, the hydrocol-
loid compounds also reduced cooking loss. 
Furthermore, phosphate-free sausages were 
stable for extended periods Park et al. (2008). 
As shown in table (3) & Fig. (1), the scores of 
preservatives impacts on taste, odor, color, and 
texture (10 points, for each) of chicken burger 
samples which concluded by the mean values 
of overall acceptability (10points) on sensory 
acceptability provided by control samples and 
treated samples (DSP 0.3%, MC 0.5% and GG 
0.3%) at different refrigerated storage time. 
There is a significant difference (p<0.05) be-
tween control and treated samples at the 3rd 
and 6th day of storage. 
There are no significant differences (P>0.05) 
between samples treated with DSP 0.3%, MC 
0.5% and samples treated with GG 0.3%.Thus, 
the addition of MC and GG to chicken burger 
had nearly similar effects on overall accepta-

bility as the addition of synthetic phosphate. 
 So, Natural preservatives enhanced the 
sensory attributes of chicken burger to be ac-
cepted till the 15th day of storage in contrast to 
that of control group that rejected on the 6th 
day of storage based on sensory evaluation 
Gum inhibits syneresis and gel formation 
which enhances texture and stickiness of meat. 
Dissolving the gum in water resulted in swell-
ing of content which when added to meat; it 
maintains the sensory properties and prevents 
microbial contamination Tahmouzi et al. 
(2023). 
Guar gum has a slight laxative effect by ab-
sorbing water in the stomach Feiner (2006). 
Guar gum has the ability to be soluble in both 
hot and cold water, which facilitates simple 
absorption. As a thickening agent in processed 
meat products, it primarily aid syneresis of 
products ingredients, prevents fat migration 
during storage, and regulates viscosity and rhe-
ology Mudgil et al. (2014). This agrochemical 
substance strongly forms hydrogen bonds in 
water, making it a useful thickener and stabi-
lizer. It is important to keep in mind that guar 
gum aqueous solutions are very viscous. This 
is why it has a wide variety of applications in a 
wide range of industries like food.  Besides, 
the fact that its popularity has also been at-
tributed to its low cost.  Additionally, it is used 
in food products in the form of dietary fiber as 
a supplement. Therefore, the rising demand for 
gluten-free and plant-based food products has 
created new opportunities for GG in the food 
industry. Guar gum is a gluten-free and vegan 
substitute for other thickening agents, which 
makes it a great option for health-conscious 
consumers. It also lowers cholesterol levels in 
the body and controls diabetes in humans, 
which lowers the risk of heart disease. Guar 
gum is a prebiotic fiber that helps the growth 
of good gut bacteria, which in turn improves 
gut health.The use of GG in functional food 
products such as probiotic yogurts, energy 
bars, and dietary supplements which expected 
to increase in the future. This will create new 
opportunities for GG in the food industry, es-
pecially in the health and wellness segment. 
Therefore, the development of sustainable 
sourcing practices and the use of alternative 
thickeners can help ensure the availability and 
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affordability of GG in the food industry 
Tahmouzi et al. (2023). 
 
Conclusion 
From the previous data, Chicken burger treated 
with MC and GG showed properties relatively 
similar to those of products treated with Di-
sodium phosphate. Therefore, it could be con-
cluded that the natural preservatives used in the 
current study has the ability to be substitutes 
for synthetic phosphate, in terms of their safety 
and quality characters including their ability to 
retain water and subsequently, minimize cook-
ing loss by increasing the pH of the product. 
But the preference was to GG as it gives simi-
lar action in lower concentration and it is char-
acterized by many other features as this com-
pound strongly forms hydrogen bonds in water, 
making it a useful thickener and stabilizer. It is 
important to keep in mind that GG aqueous 
solutions are very viscous. This is why it has a 
wide variety of applications in a wide range of 
industries like food. In addition to being inex-
pensive, it is added as dietary fiber to food 
items. Guar gum lowers blood cholesterol and 
controls diabetes in humans, which lowers the 
risk of heart disease. It is a great option for 
health-conscious customers since it is a gluten-
free and vegan substitute for conventional 
thickening agents.  
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