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ABSTRACT  

The current study aimed to use buffalo meat as an alternative to beef in the preparation of burgers. Compared to beef 

and sheep meat, this meat has first-class chemical, biological and nutrition characteristics, such as its fat, cholesterol, 

amino acids, vitamins and mineral components and positive effects on the health of humans. The findings suggest that 

buffalo meat is a healthy substitute to beef even in the case of a healthy person under some circumstances like pregnancy 

and so on as well as the people susceptible to cardiovascular and cerebrovascular diseases. The active compounds in 

rosemary extract were added to buffalo meat because it is known to preserve food better and keep the human organism 

fit. The chemical composition, sensory, and qualitative properties of the obtained burger were investigated with a 

refrigerated storage of (15) days. The content of buffalo meat in moisture, protein, fat and ash was (74.8, 21.3, 1.9, 

1.03)%, respectively as shown in the study. It was also characterized by lower cholesterol content than that of beef 

since it was 45 per cent mg/ 100 g.  
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Introduction  

Human consumption of animal food products is a very important focus, as red meat provides all essential amino acids, 

vital iron, zinc, calcium, fats, and B vitamins. Buffalo meat can be a suitable alternative to beef (27). The high nutritional 

properties of buffalo meat make it suitable for inclusion in the average diet, tailored to the needs and conditions of the 

population, particularly its chemical, biological, and nutritional properties, and its content of fats, cholesterol, amino 

acids, vitamins, and minerals (28). As Trichopoulou et al. demonstrates, (51) The calories in buffalo meat are 99 

kcal/100g compared to 250 kcal/100g of beef. The fat content was also low in buffalo meat at 1.5 g/100g compared to 

15 g/100g of beef. Animal meat contains biologically active peptides released during intestinal digestion of food, which 

exhibit many side effects on the human body as antioxidant, antimicrobial, antihypertensive, anticoagulant, cytostatic, 

immunomodulatory, anticancer and cholesterol-lowering properties. (25, 26). The distribution of fat in buffalo carcasses 

differs from that of cows. In buffalo carcasses, the fat covering is predominant and concentrated in the subcutaneous 

area, with small leaks into the muscle tissue. Therefore, the percentage of fat in buffalo meat is lower. In cows, however, 

the fat seeps into the muscle mass, making it more fatty. The fat on the outer surface of buffalo meat can be easily 

separated. Chakrabati et al. (30) and Cifuni et al. (31) also detailed this in their study of buffalo meat and its comparison 

to beef in terms of content, composition, and other components. Because meat and meat products are highly perishable 

due to their high fat and moisture content, as well as their protein and mineral content, there was a need to find 

inexpensive, safe, and healthy natural alternatives to synthetic antioxidants. Therefore, the need arose to use some 

herbs, such as rosemary and other herbs, as antioxidant dyes (32, 45). Rosemary extract is one of the herbal extracts 

with antimicrobial and antioxidant properties. Rosemary (Rosmarinus officinalis L.) is a plant belonging to the Muscle 

of the labia, an evergreen herb with a fragrant aroma. The most important of these compounds include tannins, bitter 

substances, phenolic compounds, and flavonoids (34). Vergara et al. (53) studied this. The effect of adding different 

forms of rosemary (such as powder, extract, and essential oil) to mutton burgers was investigated. They were able to 

show that the most successful outcomes were achieved by the use of extracts and essential oil since they produced the 

best effect on the color of the prepared burger with minimum growth of the microbes. Rosemary extract is also an 
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antioxidant and best results were also attained using it. This too was verified when combined with oil extracts by 

Sirocchi et al. (47) and Vasilatos and Savvadis (52). The study on the functional and sensory properties of refrigeration 

and freezing beef sausages with the use of rosemary leaf essential oil conducted by Al-Zaidi (24) took the same 

direction. It was also examined by Abandansarie et al. (2). Impact of rosemary extract as antimicrobial and antioxidant 

agent on minced beef kept under refrigeration. We noted that the extract containing many antimicrobial and antioxidant 

phenolic compounds made with stimulating of ultrasound is characterized by many antimicrobial and antioxidant 

phenolic compounds when it is coated on pieces of beef extending up to (21) days in the refrigerator. 

Gahruie et al. (35) have also determined the influence of thyme, cinnamon, and rosemary extracts on the quality of beef 

burgers in terms of lipid oxidation, coloring and microbial quality. They showed that these extracts could be employed 

to substitute BHT which is a synthetic antioxidant. 

The role of the addition of carnosic acid and rosemary on some qualitative and microbial properties of fresh and 

refrigerated minced beef was also investigated by Al-Rubaie et al. (19). The authors found that addition of rosemary 

enhanced the physical and chemical characteristics of minced beef. In this research, the addition of rosemary extract to 

a buffalo meat was sought as a substitute to beef meat and an examination of the chemical composition, qualitative 

nature, chemical and sensory constants during the periods of the day during refrigeration of the same. 

 

Materials And Methods  
The chemical content of buffalo meat was studied after finely grinding it and taking random samples. Rosemary extract 

was then added at a rate of 1% to the burger mixture, which consisted of 80% buffalo meat, 10% animal fat, 5% filler 

(sifted brown flour), 1% table salt, 0.8% black pepper, 0.8% ground garlic, and cold water for kneading. The mixture 

was thoroughly mixed, then divided into equal balls weighing 50 grams and made into buffalo meat burgers. The meat 

was refrigerated at 4°C for chemical, qualitative, and sensory tests every five days for periods of (1/5/10/15) days, as 

explained by Abdul Rahim (4). The rosemary extract was prepared according to what was mentioned in (41). 100 grams 

of ground rosemary powder was weighed, 500 ml of ethyl alcohol (98%) was added, and the mixture was thoroughly 

mixed in a magnetic stirrer. The mixture was left for 24 hours at a laboratory temperature of 25°C. The extract was then 

filtered using filter paper, and the filtrate was concentrated in a rotary vacuum evaporator at 40°C to remove the solvent. 

The filtrate was then left at room temperature until the dry matter was reached, which was used in the mixture. This is 

also what was mentioned in (36). 

 

Chemical tests: 

The percentages of (moisture, protein, fat, and ash) were estimated according to the A.O.A.C. (1) method, following 

all weights, preparation methods, and temperatures as mentioned therein. Cholesterol was estimated according to the 

Al-Salem method (20). Estimation of Chemical Indicators: The peroxide value (P.V) was estimated using the A.O.A.C. 

method (1). Free fatty acids (FFA) and total volatile nitrogen (TVN) were estimated according to the method of Al-Taie 

and Al-Moussawi (22). The thiobarbituric acid (TBA) value was estimated according to the method of Mahood, (41). 

Physical Tests: The criteria of Dolatowski and Stasiak, (33) was introduced to determine the water-holding capacity of 

meat and the weight-loss percentage during cooking. Estimation of the pH was carried out following the technique of 

Capita et al. (29). Estimation was done on the percentage of diameter shrinkage in the cooking step based on 

Soltanizadeh and Ghiasi-Esfahani, (48). 

An estimate of the sensory qualities was based on a questionnaire that was developed by Tahir, (49), and adopted by 

Abdul Rahim. (4) 

 

Statistical Analysis: 

Analysis of data to determine the impact of the various samples concerning the studied traits was conducted according 

to the completely randomized design (CRD) in the SAS_Statistical Analysis system (44). The least significant 

difference (LSD) test was used in comparing significant differences between means. 

 

Results And Discussion 
Table (1) indicates the results of the chemical content of buffalo meat compared to beef. It is observed in the table that 

the moisture level was highest in buffalo meat as against to beef whereas the percentage fat and ash were higher in beef 

as against to buffalo meat, with minimal difference between the two which showed signs of significance. The protein 

values of buffalo meat were less as compared to those of beef, and the difference was not significant. The beef also had 

a higher cholesterol level with a great difference compared to the buffalo meat, of which 65 mg/100 in beef and 45 

mg/10 (C) in buffalo meat. In measurement of the pH, it was observed that it was close to each other with minute, 

insignificant differences between the two. These findings can be compared with those stated by Tamburrano et al. (50). 

When they did a research on the chemical and biological composition of the buffalo meat and how they affect the health 

of an individual, they revealed that the percentage of fat, cholesterol, ash and protein content in the buffalo meat is 

higher than even the cow meat. This is contrary to what it contains in milk, as buffalo milk is characterized by high 

concentration of fat, proteins and cholesterol as compared to cow milk . 
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Table (1) Chemical level of buffalo meat and beef meat 

 

Sample 

Chemical content 

Humidity% Protein% Fat% Ash% 
Cholesterol 

mg/100 g 
pH 

buffalo meat 74.8 ±2.86 21.3 ±1.56 
1.90 ±0.08 

b 

1.03 ±0.04 

b 
45 ±2.75 b 5.4 ±0.26 

beef 72.1 ±2.07 22.0 ±1.88 
3.35 ±0.26 

a 

1.92 ±0.42 

a 
65 ±3.66 a 5.6 ±0.31 

value L.S.D 3.019 NS 1.14 NS 1.416 * 0.505 * 17.94 * 0.447 NS 

Means with different letters within a column are significantly different from each other 

( *P≤0.05 .) 

 

 

Table (2) shows the effect of adding rosemary extract on the chemical content of refrigerated buffalo meat burgers. It 

is noted from the table that the moisture content reached 66.32% and decreased slightly, insignificantly, with the 

continuation of the storage period, as it reached 63.60% in the last storage period (15 days). These results agreed with 

(11), who showed that adding plant extracts to burger mixtures increases the ability of the burger to retain water. This 

was also confirmed by (37) when adding it to oil extracts of meat, and also agreed with Abd El_ Qader et al (3). When 

adding cardamom oil to the burger mixture, they showed, in agreement with Al-Zaidi, (24), that the highest percentage 

of moisture was in the period of (1) day, then it began to decrease with the advancement of the storage period. They 

showed that this is normal, as the percentage of moisture decreases and is accompanied by an increase in the percentage 

of other dry materials such as protein, fat, and ash. This is what was actually observed, as the highest percentages of 

dry materials were recorded in the other period of time (15) days, as the percentage of protein, fat and ash increased 

from (20.30, 14.80 and 1.06)% in the period of 1 day to (1.45, 15.97, 21.85)% in the storage period (15) days, and these 

results were in agreement with Al Rubeii, (7) and Al-Taie, (23). This is also what Al_Zubaidi et al. (9) confirmed when 

they studied the effect of adding cinnamon and turmeric extracts in the manufacture of burgers and preserving them for 

12 days in the refrigerator . 

    

Table (2) Effect of adding rosemary extract on the chemical content of refrigerated buffalo meat burger 

Storage period 

(day) 

Chemical content % 

Humidity Protein Fat ash 

1 66.32 ±2.36 20.30 ±1.02 b 14.80 ±0.56 b 1.06 ±0.03 

5 65.59 ±2.09 21.10 ±0.97 ab 15.27 ±0.70 ab 1.20 ±0.06 

10 64.44 ±1.78 21.60 ±1.15 ab 15.59 ±.58 ab 1.33 ±0.06 

15 63.60 ±1.49 21.85 ±1.08 a 15.97 ±0.61 a 1.45 ±0.08 

L.S.D. value 3.156 NS 1.527 * 1.178 * 0.166 NS 

Means with different letters within a column are significantly different from each other . 

* (P≤0.05). 

 

Table (3) shows the effect of adding rosemary extract on the chemical indicators of refrigerated buffalo meat burgers. 

It is noted from the table that adding the alcoholic extract of rosemary led to the emergence of very good qualities such 

as the peroxide value (P.V), the thiobarbituric acid value (TBA), and the total volatile nitrogen (TVN), in addition to 

the free fatty acids (FFA). The buffalo meat burgers were preserved by adding rosemary extract to it with a very good 

P.V value and within the acceptable level. This may be due to the fact that adding the extract affects the preservation of 

meat through its effect in inhibiting the oxidation of fats and attacking free radicals, which leads to a decrease in 

peroxide values. This was in agreement with Al-Dhaheri, (12) and (Shaker and Nasser (46). These values increased 

slightly significantly with the continuation of the storage period up to (15 days), as they recorded (1.45, 2.13, 2.80, 

3.21) mill equivalents/kg fat, for the periods (15, 10, 5, 1) days, respectively. These results were also in agreement with 

Al-Dawkhi, (13) when using rosemary extract to preserve beef patties. They also agreed with Al-Qatifi, (18), who 

showed that storing meat leads to oxidation in fats and Then the formation of peroxides increases during storage, but 

when treated with extracts, the formation of peroxides is reduced due to the presence of compounds with inhibitory 

activity. These results were also consistent with Abandansari et al. (2) when they added rosemary extract to refrigerated 

beef . 
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Table (3) Effect of adding rosemary extract on the chemical indicators of refrigerated buffalo meat burger 

Storage period 

(day) 

Chemical indicators 

P.V. mEq/kg fat 

TBA mg 

Malonaldehyde/kg 

Meat 

TVN N/100 meat 

amalgam 
FFA % 

1 1.45 ±0.07 c 0.84 ±0.03 c 6.03 ±0.27 c 0.41 ±0.07 b 

5 2.13 ±0.11 b 0.97 ±0.06 bc 6.92 ±0.34 bc 0.59 ±0.04 ab 

10 2.80 ±0.15 a 1.22 ±0.10 ab 7.55 ±0.38 ab 0.65 ±0.06 ab 

15 3.21 ±0.14 a 1.40 ±0.09 a 8.25 ±0.52 a 0.71 ±0.07 a 

L.S.D. value 0.554 * 0.318 * 1.026 * 0.287 * 

Means with different letters within a column are significantly different from each other . 

( *P≤0.05 .) 

     

The percentage of TBA, TVN and FFA also had very good values in the buffalo meat samples to which the alcoholic 

extract of rosemary was added, as it was noted that they recorded (0.84 mg malondialdehyde/kg meat and 6.03 mg 

N/100 g meat and 0.41%) in each of them, respectively, in the storage period (1 day). These values increased slightly 

significantly in the storage periods (10 and 15 days), while they recorded the lowest levels in the periods (1 and 5 days). 

This is due to the addition of the extracts, which led to a reduction in rancidity in the meat, as the extracts contain active 

compounds that have a natural antioxidant effect in meat stored in refrigeration and freezing. This is also what Al-rubeii 

& Al-alaq (10) indicated. The results were also consistent with (Al-zubaide et al. (9) when they added cinnamon and 

turmeric extracts and studied their effect on cooling meat. However, when Refrigeration: These values (TBA, TVN, 

and FFA) increased slightly and significantly up to 15 days, with the final values being 1.40 mg malondialdehyde/kg 

meat, 8.25 mg N/100 g meat, and 0.71%, respectively. The reason for the slight increase, while maintaining the 

permissible limits, of these indicators is due to the phenolic compounds and flavonoids contained in this extract (40). 

These results are consistent with those of Al-Ghanimi & Al-Rubeii (14) in their study of the effect of refrigeration on 

meat preservation. They are also consistent with Isaa & Abdulrahem (38) and Abdulrahem et al. (2022) in their 

assessment of these properties. Table (4) shows the effect of adding rosemary extract on the physical properties of 

buffalo meat burgers stored in refrigerated conditions. Water holding capacity, loss during cooking, and shrinkage in 

diameter during cooking were studied, in addition to the pH. It was noted that the burger prepared by adding rosemary 

extract to buffalo meat had very good physical properties that were maintained throughout the storage period and up to 

(15 days) in refrigerated conditions. It was characterized by a high water holding capacity and freshness retention of 

(40.09) %, which increased with increasing refrigerated conditions, reaching (42.90)% in the storage period (15 days). 

The shrinkage in diameter also increased during cooking and up to 15 days, reaching (11.8-13.0) % in the periods 1-15 

days, respectively. The pH also increased with the increase in the storage period, which may be the reason for the 

increase in water holding capacity and the increase in freshness, which is directly proportional to the pH value. As for 

the loss during Cooking decreased slightly significantly with the continuation of the storage period, reaching (32.30)% 

in 1 day and (29.56) in 15 days. These results were consistent with Al-Qatifi, (18), Mahood, (41), Abdullah, (5), and 

Al-Obaidi, (17), who showed that adding extracts increases the water-holding capacity of burgers prepared from beef 

and buffalo meat. And it improves other physical properties such as reducing loss during cooking and others. It also 

agreed with Al_salmany & Al_Rubeii (21) and Al-Ghanimi, (14) when they studied extending the storage life of meat 

when stored in the refrigerator. This was also shown by (Al_zaidi & Ahmed (24) and Isaa & Abdulrahem (38) when 

they added the oil extract and studied its effect on preserving meat. These results also agreed with 

Kazem&Abdulrahem(39) . 

 

Table (4) The effect of adding rosemary extract on the physical properties of refrigerated buffalo meat burger . 

Storage period 

(day) 

Physical properties % 

Water holding 

capacity 
Loss while cooking 

shrinkage in 

diameter 
pH 

1 40.09 ±1.86 b 32.30 ±1.27 a 11.8 ±0.54 b 5.17 ±0.42 b 

5 41.48 ±2.55 ab 31.52 ±1.38 ab 12.2 ±0.51 ab 6.29 ±0.37 a 

10 42.63 ±2.06 ab 29.98 ±1.27 ab 12.5 ±0.62 ab 6.43 ±0.48 a 

15 42.90 ±2.17 a 29.56 ±2.31 b 13.0 ±0.67 a 6.58 ±0.41 a 

value L.S.D. 2.672 * 2.810 * 1.007 * 0.894 * 

Means with different letters within a column are significantly different from each other . 

* (P≤0.05). 

 

Table (5) shows the effect of adding rosemary extract on the sensory properties of buffalo meat burgers. It was noted 

that the prepared burger had very good sensory specifications that were maintained throughout the storage period and 

up to 15 days, represented by color, flavor, freshness, juiciness, and general acceptance. It received very good grades 

from specialist evaluators throughout the storage period, as it recorded (6.16, 6.51, 6.50, 6.33, 6.33) for each of the 

above-mentioned qualities, respectively. These results were consistent with Mahmoud, (42), Al-Moussawi, (16), and 
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Salman, (43) when they estimated the sensory properties of burgers prepared from different types of meat by adding 

extracts to it and studying their effective effect on preservation . 

 

Table (5) The effect of adding rosemary extract on the physical properties of refrigerated buffalo meat burger . 

Storage period 

(day) 

Sensory properties 

color Flavor softness Juice 
General 

acceptance 

1 6.33 6.33 6.50 6.51 6.16 

5 6.16 6.16 6.33 6.50 6.16 

10 6.16 6.00 6.00 6.16 6.00 

15 6.00 5.93 6.00 6.00 5.90 

L.S.D. value 0.438 NS 0.671 NS 0.591 NS 0.602 NS 0.429 NS 

NS: Non-Significant . 

 

Conclusion 

The study concluded that buffalo meat is considered to have a high nutritional value due to its high moisture and protein 

content and low fat, cholesterol and ash content compared to beef. The addition of extracts led to an improvement in 

the physical properties, chemical and sensory indicators as well as the chemical content throughout the storage period 

due to the presence of phenols and flavonoids in these extracts, which have a greater effect in preventing oxidation by 

acting as natural antioxidants instead of expensive synthetic ones that affect human health . 
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