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ABSTRACT 

Functional ingredients like ginger paste (0, 2.0, 4.0, 5.0, 6.0, 8.0 and 10.0% levels), tomato paste (0, 

1.0 and 2.0 up to 5.0% levels) and aloevera gel (0, 1.0, 2.0 up to 5.0 % levels) were incorporated in the 

chicken meat patties for the standardization of recipe. On the basis of sensory evaluation, the best levels of 

ginger paste (5%), aloevera gel (3%) and tomato paste (4%) were incorporated for the development of 

chicken meat patties for health benefits. The control chicken meat patties and  chicken meat patties 

containing aloevera gel, ginger paste and tomato paste (AGT) were packed in LDPE and vacuum packed in 

HDPE and stored under frozen (-20± 2º C)storage for two months to study the shelf-life of the product. It was 

observed that AGT chicken meat patties had significantly (p≤0.05) higher moisture, protein ,fat, ash, cooking 

yield, sensory attributes, lower free fatty acid content, peroxide value,% diameter and shear force in 

comparison to control samples. Non significant difference ( P,0.05) in pH  and total viable count ( TVC) 

were observed. Product quality decreased as frozen storage time increased. Vacuum packed chicken meat 

patties had significantly (p≤0.05) higher moisture, lower free fatty acid content, lower peroxide value and  

higher scores for overall acceptability than LDPE packed at the end of two months of frozen storage period  

(-20±2°C). 

KEYWORDS : Chicken meat patties, Aloe vera gel, Ginger paste, Tomato paste ,Sensory evaluation ,  

Shelf life 

INTRODUCTION 

                 Lipid oxidation and auto-oxidation are major causes of deterioration and reduced shelf life of meat 

products. Oxidation of lipids has detrimental effects on color, flavor, texture and nutritive value of meat 

(Anon, 1991). Antioxidants can minimize or prevent lipid oxidation in food products. Synthetic anti-oxidants 

like BHT and BHA have been successfully used to retardthe oxidation in meat products. However, the 

synthetic anti-oxidants used currently have been found to exhibit various health hazards (Shahidi et al.  

1992). There has been growing interest in natural ingredients because they have greater application for 

increasing consumer acceptability,stability and shelf-life of products.Compounds obtained from natural 
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sources such as grain, oilseeds, honey, fruits and vegetables have been investigated for their natural anti-

oxidant effects in meat products. Antioxidant activities of aloe vera gel, ginger and tomato paste (lycopene) 

were recently evaluated in some food products. 

 Ginger (Zingiber officinale) has been one of the most popular spices in oriental cuisine. Gingerol, 

gingerdiol, gingerdione and other compounds could be responsible for antioxidant activities of ginger 

(Rababah et al., 2004). Ginger extract increases the appearance, flavor, tenderness and overall acceptability 

of food products (Naveena and Mendiratta, 2001). 

Aloe vera gel (Aloe barbadensis) has high antioxidative activity. The chemical composition of aloe 

vera gel is unmatched by any other plant. The Aloe plant consists of about 99 percent water with an average 

pH of 4.5, as over 21 vitamins and minerals, all 23 amino acids, lignin, saponins, many anthraquinones, and a 

number of powerful enzymes are known to be present in it (Trivedi, 2004). Aloe gel decrease serum 

cholesterol, triglycerides and LDL (bad cholesterol) in patients with hypercholesterolemia (Khosla, 2007). 

The principal carotenoid in tomatoes is lycopene with lesser amounts of β- carotene. Lycopene, a 

carotenoid present in tomatoes (lycopersicum esculentum) is a powerful quencher of singlet oxygen 

(Farombi, 2004).Tomato is also a rich source of minerals (iron, phosphorus), vitamins (A, C), organic acids, 

essential amino acids and dietary fiber. Tomatoes, with their abundant lycopene, may defend against cancer 

by protecting DNA from oxidative damage and reduce prostate cancer. Lycopene exhibits the highest 

antioxidant activity which may contribute to a reduction in disease risk. 

                        The objective of this research was to study the effects of incorporation of natural antioxidants 

aloe vera gel, ginger paste and tomato paste in chicken meat patties and to evaluate sensory quality and shelf 

life of chicken meat patties containing natural antioxidants in them using different packaging materials 

during frozen storage. 

MATERIALS AND METHODS 

 Preparation of Minced Meat 

Deboned chicken meat was purchased from the local market of Ludhiana. The boneless meat was 

washed, packed in polythene bags and frozen stored at -20±2°C in deep freezer, till its use in the preparation 

of the products. The chicken meat was thawed using microwave oven (Batliboi Eddy Co. Model No. ER-

5054 D) for 2 minutes at power level 4. The thawed chicken meat was minced by passing through 1/8″  

diameter plate of manual meat grinder. The meat was ground twice and was used for the preparation of 

chicken meat patties.  

Preparation of Tomatopaste  

The Tomato puree (“HOME MADE”-Brand) in tetra packs was purchased from the local market. 
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The tomato puree was concentrated to tomato paste (20º Brix) by open heating at 70-80ºC in double jacketed 

pan 

Preparation of Ginger Paste 

Raw Ginger was procured from the local market and was washed, peeled, shredded and ground to 

paste in food processor (Inalsa, Max Plus). The ginger paste was packed in LDPE bags (50 g each) and 

frozen (-20 ± 2ºC) in deep freezer. The frozen ginger paste was thawed at room temperature before its 

incorporation in chicken meat patties. 

Preparation of Aloe Vera Gel 

Raw aloe vera gel was procured from School of Biotechnology, Punjab Agricultural University, 

Ludhiana. The stems of raw aloe vera gel were washed, peeled and gel was extracted. The gel obtained was 

packed in LDPE bags (50 g each) and frozen (-20 ± 2 ºC) in deep freezer. The frozen gel was thawed at room 

temperature before its incorporation in chicken meat patties. 

Standardization of Product Formulation 

               The recipe of chicken meat patties were standardized by consulting literature and by taking the 

opinion of taste panel members during product standardization. The standardized recipe for the preparation of 

chicken meat patties is given in Table 1. Trials were conducted using different levels of salt and spices for 

the standardization of the recipe. After standardizing the control recipe, the trials were conducted 

incorporating ginger paste (0, 2.0, 4.0, 5.0, 6.0, 8.0 and 10.0 % levels), tomato paste (0, 1.0, 2.0, 3.0, 4.0 and 

5.0% levels) and aloe vera gel (0, 1.0 and 2.0 up to 5% levels) as source of natural plant antioxidants in the 

patties for the standardization of recipe. On the basis of sensory evaluation, best levels of ginger paste 

(5.0%), tomato paste (4.0%) and aloe vera gel (3.0%) were selected for incorporation in final products i.e. 

chicken meat patties, used for conducting frozen storage studies. 

Preparation of Chicken Meat Patties  

 After standardization,chicken meat patties were prepared by mixing  the functional ingredients with 

other ingredients into batter.The batter was molded into patteisand pre-cooked at 180°C for 10 minutes in a 

hot-air oven, cooled and packed in LDPE and vacuum packed in HDPE.  

Storage Studies 

The packaged chicken meat patties were frozen stored at -20±2°C up to two months. Evaluation for 

variations for changes in moisture content, protein content, free fatty acid content, peroxide value and overall 

acceptability at regular intervals of 15 days interval over a period of two months in chicken meat patties were 

conduted. 
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QUALITY EVALUATION 

Moisture 

Minced sample (10g) was dried in a clean, dry and pre-weighed moisture dish and kept in with lid 

removed at 100- 105ºC for 16-18 hours. After cooling in dessicators, loss in weight was calculated as 

moisture of sample and expressed as per cent moisture. 

Moisture % = 

Weight  of fresh sample 
(g) – Weight  of  dried 
sample 

x 100 
Weight of fresh sample 
(g) 

Protein 

Macro Kjeldahl method was used for the determination of protein (AOAC 2000). The per cent 

nitrogen was converted into per cent protein as: 

% protein = % nitrogen x 6.25 

Crude fat 

Crude fat was extracted from dried sample using Soxhlet apparatus and expressed as  

% Fat = 

Weight of fat (g) 

x 100 

Weight of sample (g) 

 Ash  

Ash content was determined by placing the charred samples in silica dishes and heated in muffle 

furnace at 525ºC for 6 hrs until white color ash was obtained to a constant weight. 

% Ash = 

Weight of ash (g) 

x 100 

Weight of sample (g) 

 

Peroxide value (AOAC 2000) 

Standard AOAC procedure was followed to determine peroxide value of samples. 30 ml of acetic 

acid: chloroform (2:1) was added to the weighed sample. The blank was run side by side. Peroxide value was 

determined by following formula: 
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                                         = (Sample reading – Blank reading) × Normality of Na2S2O3 × 1000 

                                                                          Weight of sample (g) 

Free fatty acid value (AOAC 2001) 

 Standard AOAC procedure was followed and acid value was determined using formula 

                                                  ml of alkali x Normality of alkali x 56.1 

  Acid value =  

                    Weight of sample   

   % FFA =    Acid value / 1.99 

Further free fatty acid were expressed as %oleic acid 

Cooking Characteristics 

Cooking yield 

Percent cooking yield was determined by calculating weight difference between the raw and cooked 

chicken meat patties before and after cooking. 

Cooking yield (%)  = 

Cooked product weight 

x 100    Raw product weight 

 

Reduction in Diameter 

Reduction in diameter was determined by the following formula:-. 

Reduction in diameter (%) = 

Diameter of raw chicken meat patties – Diameter of cooked chicken meat patties× 100 
_______________________________________________________________ 

Diameter of raw chicken meat patties 
pH 

pH was determined using Max digital pH meter. 

Texture Analysis 

The hardness of chicken products i.e. patties was analyzed by Stable Microsystem Texture Analyser 

Model (TA-H di England) using settings given in Table 4. The texture analyzer has two basic components-

hardware (load cell with sample platform to hold the sample and a moving head for holding the probe) and 

the software (Texture expert) for recording and interpreting the results for the particular texture 

parameter.Before the test was conducted on the sample, the machine was calibrated for load and distance. 
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After calibrating the machine, the sample was placed on the sample platform and the command ‘RUN TEST’ 

was given 75mm cylindrical probe was used for patties. Compression force was evaluated to judge the 

hardness of the products.  

Microbiological Quality 

        Total viable count was expressed as 

                    TVC/ g = Mean colony count x dilution factor 

Statistical Analysis 

The data on the proximate composition, cooking characteristics, microbial quality and organoleptic 

scores of fresh and frozen products were statistically analyzed and subjected to analysis of variance using 

completely randomized design (CRD) using the software CPCS-1 (Singh et al., 1991). Each value is mean of 

three observations 

RESULTS AND DISCUSSIONS 

Moisture,Protein, Fat and Ash Content of Cooked Chicken Meat Patties 

The average moisture content of fresh cooked chicken meat patties containing aloe vera gel, ginger 

paste and tomato paste (AGT) was found to be more than the control as given in the Fig 1. The loss in 

moisture was higher in LDPE packed cooked control followed by AGT chicken meat patties and vacuum 

packed chicken meat patties. The lowering of moisture content might be due to denaturation of chicken meat 

proteins during frozen storage and cooking, resulting in lowering of water holding capacity (Addis, 1986; 

Foegeding et al,1996). Martino, and Zaritzky (1988) reported that the size of ice crystal in frozen beef 

increased with time when stored under constant frozen temperature which resulted in moisture loss during 

cooking. 

The average percent protein content, fat and ash content of fresh control LDPE packed cooked  and 

AGT chicken meat patties increased significantly (p≤0.05) at the end of two months frozen storage but the 

increase was non significant (p≤0.05) between subsequent intervals of 15 days during frozen storage. The 

percent protein, fat and ash content was higher in LDPE packed cooked chicken meat patties than vacuum 

packed chicken meat patties. The significant (p≤0.05) increase of these parameters in chicken meat patties 

with increase in frozen storage time could be due to decrease in moisture content of the cooked chicken meat 

patties with increase in frozen storage period. The incorporation of AGT in chicken meat patties non 

significantly increased the ash content of the chicken meat patties as compared to control. This might have 

been due to high ash content of AGT. Thind et al. (2006) also reported that the increase in ash content which 

might have been attributed to the decrease of moisture content of cooked chicken meat patties with increase 

in frozen storage period. 
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Changes in the Free Fatty Acids and Peroxide Value 

Free fatty acids are the products of enzymatic or microbial degradation of lipids. Determination of 

FFA gives information about stability of fat during storage. The average free fatty acid  content of fresh 

control LDPE packed cooked and AGT chicken meat patties increased significantly at the end of two months 

of frozen storage period but the increase was non significant (p≤0.05) between subsequent intervals of 15 

days during frozen storage. The average free fatty acid content of vacuum packed cooked chicken meat 

patties increased significantly in control and  increased non significantly (p≤0.05) in AGT chicken meat 

patties after two months of frozen storage period(Fig 2). 

             The non significant ( P<0.05)increase in free fatty acid value of vacuum packed chicken meat patties 

during frozen storage could be due to the absence of oxygen in vacuum packs. Modi, Sachindra, Nagegowda, 

Mahendrakar, & Rao, (2007). reported similar trend but higher value of FFA in freshly prepared dehydrated 

chicken kabab mix with FFA values of 0.99 ± 0.205, which gradually (p≤0.05) increased to 1.74 ± 0.073 

during 6 months of storage 

The primary products of lipid oxidation are hydroperoxides, therefore it seemed reasonable to 

determine the concentration of peroxides in the meat samples to study the extent of oxidation. Peroxide 

values were used as indices to assess the level of lipid oxidation in cooked chicken meat patties during frozen 

storage (-18±20C).The average peroxide value of fresh control LDPE packed cooked chicken meat patties 

increased significantly (p≤0.05) at the end of two months of frozen storage but the increase was non 

significant (p≤0.05) between subsequent intervals of 15 days during frozen storage. The average peroxide 

value of fresh cooked chicken meat patties containing aloe vera gel, ginger paste and tomato paste (AGT) 

increased significantly but the increase was non significant (p≤0.05) between subsequent intervals of 15 days 

during frozen storage. The average peroxide value of vacuum packed cooked chicken meat patties increased 

significantly in control and non significantly (meq/Kg) in AGT chicken meat patties after two months of 

frozen storage period (Fig 3). 

The  significant (p≤0.05) increase in peroxide value in LDPE packed control chicken meat patties 

during frozen storage might be due to catalysis of intercellular compounds after destruction of the cells by 

NaCl and processing (Juntachot et al, 2006). The peroxidation of lipids could have been facilitated by oxygen 

availability during storage which might be the reason for lower peroxide value in vacuum packed chicken 

meat patties. Nevertheless, all treated samples had significantly (P< 0.05) lower peroxide value as compared 

to control. The addition of aloe vera gel, ginger paste and tomato paste (AGT) in chicken meat patties 

appeared to decrease the lipid peroxidation as measured by decrease in peroxide value, probably because of 

their polyphenolic constituents which function as antioxidants by terminating free radical chain reaction. 
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Change in Cooking Characteristics of Chicken Meat Patties 

                The average cooking yield of fresh LDPE packed chicken meat patties ranged between 88.38 per 

cent of control and 89.00 per cent of the chicken meat patties containing aloe vera gel, ginger paste and 

tomato paste (AGT). The average cooking yield decreased significantly at the end of two months of frozen 

storage period. The average cooking yield of vacuum packed control chicken meat patties decreased 

significantly (p≤0.05) from 88.38% to 86.46% and the average cooking yield of AGT chicken meat patties 

decreased significantly (p≤0.05) from 89.01% to 87.12% at the end of two months of frozen storage period. 

    The reduction in diameter was significantly (p≤0.05) higher in LDPE packed cooked chicken 

meat patties than vacuum packed chicken meat patties. The average reduction in diameter of LDPE and 

vacuum packed control chicken meat patties and AGT chicken meat patties. Naveena (2002) reported a 

reduction in shrinkage of microwave meat and poultry after treatment with ginger powder. Yoon (2002) 

reported the shrinkage of muscle myofibrils and protein denaturation (Van Laak, 1994). during frozen 

storage of meat. However, reported minor changes in the length and no difference in width of broiler breast 

fillet during the long term frozen storage. 

  The average pH of fresh control LDPE packed cooked and AGT chicken meat patties as well as of 

vacuum packed cooked chicken meat patties increased non significantly at the end of two months frozen 

storage. Sahoo and Anjaneyalu, (1996) found no significant change in pH during frozen storage of buffalo 

meat nuggets. Mendiratta et al (2000). marinated meat chunks with GE (ginger extract) and observed no 

significant difference in pH during storage 

Change in Textural Properties Of Chicken Meat Patties 

                 The average force required to compress LDPE packed and vacuum packed control chicken meat 

patties increased significantly (p≤0.05) at the end of two months of frozen storage period whereas the 

average force required to compress LDPE packaged and vacuum packaged chicken meat patties containing 

aloe vera gel, ginger paste and tomato paste (AGT) decreased significantly (p≤0.05) at the end of two months 

of frozen storage period (Table 3). The lower hardness of AGT chicken meat patties as compared to control 

might be due to their lower lean meat content resulting in the weaker protein binding and gelation in 

denatured protein matrix and also due to the possible tenderizing effect of ginger. The average force required 

to compress fresh LDPE packed chicken meat patties was significantly (p≤0.05) higher than that for vacuum 

packed control and AGT chicken meat patties. 
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Microbiological Analysis of Chicken Meat Patties 

The TVC of cooked control as well as chicken meat patties containing aloe vera gel, ginger paste 

and tomato paste (AGT), packed in LDPE and in vacuum packs were conducted after every one month 

interval upto two months of frozen storage period. 

The average TVC of fresh LDPE packed cooked chicken meat patties decreased significantly 

(p≤0.05) after two months of frozen storage period. The average TVC of vacuum packed control and AGT 

cooked chicken meat patties decreased significantly at the end of two months frozen storage (-20±2ºC) 

period. 

The lower counts in cooked AGT chicken meat patties might be due to antimicrobial properties of 

ginger. Inhibition of pathogens by ginger treatment has been reported by Salzer (1982) and lower counts in 

treated samples with spices was also reported by Negbenebor et al. (1995) and Syed Ziauddin et al. (1996). 

Pranato et al. (2005) examined that enhancing antimicrobial activity of chitosan films by incorporating garlic 

oil, potassium sorbate and nisin and seen the effect against E.coli, S. aureus, Salmonella typhimurium, 

Listeria monocytogenes and Bacillus cereus. 

CONCLUSIONS 

                  Based on results, it was concluded that chicken meat patties could be prepared after incorporation 

of ginger paste (5%), tomato paste (4%) and aloe vera gel (3%) with acceptable quality. The quality of the 

chicken meat patties containing aloe vera gel, ginger paste and tomato paste (AGT) was found higher than 

the control samples. The chicken meat patties remained acceptable up to two months of frozen storage 

period(-20± 20C) but the quality characteristics of chicken meat patties packed in vacuum packages were 

better preserved than the chicken meat patties packed in LDPE packages. 
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APPENDICES 

 

Fig no 1 Effect of Storage Period and Packaging Methods on Moisture(%) of Cooked Chicken Patties 
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Fig no 2 Effect of Storage Period and Packaging Methods on Free Fatty Acid Content (%) of Cooked 

Chicken Patties 

 

 

Fig no 3 Effect of storage period and packaging methods on peroxide value(meq/Kg) of cooked chicken 

patties 
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Table 1: Recipe for the Preparation of Chicken Meat Patties Containing Functional Ingredients  

 

Ingredients Quantity  

Chicken meat mince 1000 grams 

Ginger paste 50 grams 

Aloe vera gel 30 grams 

Tomato paste 40 grams 

Garlic paste 6 grams 

Sodium tripolyphosphate 4  grams 

Sodium nitrite 0.2 milligrams 

Sodium alginate 10 grams 

Calcium carbonate 2.5 grams 

Black pepper 2 grams 

Sodium nitrate 0.1 milligrams 

Maida  30 grams 

Salt 18 grams 

Cumin 4 grams 

Coriander 4 grams 

Refined Soybean oil 80 grams 
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Table 2: Effect of Storage and Cooking methods on cooking yield (%) of cooked chicken meat patties 

(n=3) 

Storage 

Period (Days) 

LDPE Packaging Vacuum packaging 

Control AGT* Control AGT* 

0 88.38 ±  0.54a 89.00 ± 0.45a 88.38  ±  0.54a 89.01 ± 0.45a 

15 87.57 ± 0.25b 87.79 ± 0.33b 87.06 ± 0.52b 88.23 ± 0.35b 

30 86.32 ± 0.46c 87.21 ± 0.52c 86.35 ± 0.61c 87.31 ± 0.30c 

45 86.13 ± 0.91d 86.44 ± 0.38d 85.40 ± 0.45d 87.02 ± 0.82c 

60 85.72 ± 0.36e 85.59 ± 0.29e 86.46 ± 0.29e 87.12 ± 0.44c 

 

The value with dissimilar superscripts varies significantly. 

 CD** (p≤0.05)  

Treatment = 0.19; Packaging = 0.19; Storage = 0.30 

*AGT = Aloe vera gel, Ginger paste and Tomato paste    ** CD = Critical Difference 

 

Table 3:  Effect of Packaging & Frozen Storage on Shear Force (kg/cm2) of Chicken Meat Patties (n=3) 

 

Storage 

Period 

(Days) 

LDPE Packaging Vacuum packaging 

Control AGT* Control AGT* 

0 5.63 ± 0.87a 5.31 ± 0.48a 5.63 ± 0.87a 5.31 ± 0.48a 

15 5.98 ± 0.28b 5.19 ± 0.38b 5.59± 0.43a 5.24 ± 0.34a 

30 6.34 ± 1.25c 5.04 ± 0.17c 6.05±  0.31b 5.11 ± 0.07a 

45 6.76 ± 0.45d 4.87 ± 0.45d 6.27 ± 0.50c 

 

4.99 ± 0.12b 

60 7.22 ± 1.12e 4.52 ± 0.30e 6.30 ± 0.44c 4.79 ± 0.22c 

 

The value with dissimilar superscripts varies significantly. 

CD** (p≤0.05) 

Treatment = 0.026; Packaging = 0.026; Storage = 0.042 

* AGT = Aloe vera gel, Ginger paste and Tomato paste 

** CD = Critical Difference 


