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Abstract:  An attempt was made to evaluate the biochemical qualities of a meat samples under freezing condition in 

different packaging materials. Goat meat and chicken meat were used for the study. The meat samples were 

packaged in ALF, HDP and LDP materials for 15 days. The ash, moisture, cholesterol and phospholipids were 

estimated at 2 days intervals for 15 days. Also the samples were frozen in packaging materials for 45 days for the 

estimation of TBARS and catalase for every 15 days interval. The results showed that the ash, moisture, 

cholesterol and phospholipids were significantly decreased in all the packaging materials under frozen storage. 

The HDP showed a better performance in the retention of ash, moisture and protein content. The ALP showed a 

better performance in the retention of lipid fraction of cholesterol and phospholipids contents. LDP showed a poor 

retention in ash, moisture, protein, cholesterol and phospholipids contents. The results showed that the TBARS 

were increased in LDP and decreased in HDP. The values of catalase were increased in HDP and decreased in 

LDP. The results of the study confirmed that storage in refrigeration affects the biochemical qualities of the food 

samples. As the same way storage in packaging materials such as ALP, HDP and LDP also affects the nutrients 

contents of the food samples.  

Keywords: packaging materials, ALP, HDP, LDP, TBARS, and Catalase. 

1.      INTRODUCTION 

In India, most of the meat is purchased by the consumers in fresh or frozen form. To adjust with the fast growing life style 

of urbanization, they hardly find time to purchase meat daily. Hence they purchase meat in bulk to meet their daily 

requirements. This meat is stored in refrigerator and consumed on definite intervals. Deterioration of meat quality in 

refrigerator storage may have great impact on the health of consumers. Meat and poultry products are chilled immediately 

after slaughter to acceptable internal temperatures which insure the prompt removal of the animal heat and preserve the 

wholesomeness of the products (Kandeepan et al., 2005). 

Freezing preserves the nutritive quality similar to that of fresh raw foods. In general nutrient loss during freezing is 

negligible, using proper packaging and processing condition. Exception are small losses of vitamin C and other water 

soluble vitamins in vegetables and fruits during blanching and small unexplainable losses of water soluble vitamins in 

pork . Proper  freezing  condition are important  to retain nutrients . The shelf life of frozen foods is shorter than that of 

canned foods because, not all the water in food freezes. This allows some chemical changes to occur, even in the frozen 

state (Shubhangini and Joshi, 2002).  

The type of packaging material depends on the type of food being frozen, personal preferences and the types of material 

readily available. The packaging materials should be moisture, vapor resistant, durable and easy to seal and should not 

brittle at low temperatures .They are organic polymers of varying structure. These include cellophanes, cellulosics, 
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polyolefins, vinyl derivatives, polyesters, plioflim, polyfluorocarbons, polyamides and water soluble and edible films. 

These have numerous applications in foods because of their light weight and resistance to diffusion, to high temperatures 

and to solvents (Shubhangini and Joshi, 2002 ).Hence, an attempt was made to study the biochemical qualities of the meat 

samples  under frozen storage condition  in different packaging materials. 

2.     MATERIALS AND METHODS 

The following are the materials and methods used for the study. 

Food samples: 

The food samples goat meat and chicken meat were used for this study .The food samples were purchased from local 

slaughter house. 

Packaging materials: 

Aluminium laminated foil (ALF), High density polythene (HDP), Low  density  polythene(LDP). The packaging 

materials were purchased from  JAM JAM  super  market, Mayiladuthurai. 

Experimental period  60 days. 

Experimental Design: 

The food samples were washed well and trimmed. Then the samples were divided into different lots of 50g each. Each lot 

of samples were sealed in 3 packaging materials viz, ALF, HDP, LDP and stored in the freezer. The samples were  stored  

in  the  freezer  for  15 days  and  taken at regular  intervals  of  2 days  for  the  analysis of  ash, moisture, total protein, 

cholesterol, phospholipids. For lipid peroxidation analysis the sample were kept in the freezer, for 60 days. Each samples 

were measured randomly at 15 days intervals .The lipid peroxides and antioxidant status of the samples were carried out 

by the analysis of TBARS, and catalase. 

Estimation of Ash content: 

A  clean  and  dry  empty  crucible, was  weighed  to  constant  weight. For  this, the  crucible  was  kept  in  the  oven  for  

half  an  hour, then  cooled  in  a desicator  and  weighted . Keeping  the  crucible  in  oven , cooling  and  weighting  was  

done, until  two  weights  were  same. About 5gm of food materials was taken in it and weighted accurately. The crucible 

was  placed  in a muffle  furnance  at 600 C for  about 3 to 5 hours .To ensure completion of  ashing, the  crucible  was  

heated  for  more than  half  an  hour  and then cooled  and  weighted. The  ash  was  almost  white  or  greenish  white  in  

color . 

The ash content of the given food sample are expressed as g%.   

Estimation of Moisture content: 

A   clean and dry empty crucible, was weighed to constant weight. For  this, the crucible was  kept  in  the oven  for  half  

an  hour  then  cooled  in  a  desicator  and  weighted .  Keeping  the  crucible  in  oven ,cooling  and  weighing  was  done 

,until  two  weights  were  same. About  5gm  of  food  materials  was  taken  in  it  and  weighted  accurately .The  

crucible  was  placed  in  hot  air  oven  (105-110 C)  for  about  30  minutes. It was then cooled in a desicator. Heating, 

cooling and weighing were repeated to constant weight. 

The moisture content of the given food sample are expressed as g% 

Extraction of protein:   

Weighed  500mg  of  the  sample  and  ground well  with  a pestle  and  mortar  in 5-10ml of the buffer, centrifuged  and  

used  the  supernatant  for  protein  estimation. 

Estimation of total protein: 

The  protein  content  of  tissue  homogenate  was  estimated  by the method of   Lowry  et  al., (1951). 
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An  aliquot  of  plasma  or  tissue  homogenate  was  diluted  to  1.0ml  with  saline  then  1.0ml  TCA was added .The 

mixture was  centrifuged, the  supernatants  were  discarded  and  the  precipitate  was  dissolved  in  1.0ml  NAOH. From 

this, aliquots were taken for the estimation.4.5ml  of  alkaline  copper  reagent  was  added  and  the  contents  were  

allowed  to  stand  at  37ᵒC for  10  minutes .Then , 0.5ml  dilute  Folin – Ciocalteau  reagent  was added and allowed  to  

stand  at  37ᵒC for  10 minutes. The  blue  color developed  was  read  at  620nm  after  20  minutes .: 

The amount of total protein present is expressed as mg /dl. 

Extraction of lipids: 

Lipids were extracted by the method of Folch et  al., (1957). 

The  tissues  were  homogenized with  cold  chloroform/  methanol  (2:1  v/v)  and  the  contents  were  extracted  after  24  

hours . The extraction was repeated four times.The  combined  filtrate  was  washed  with  0.7%  potassium chloride  and  

the  aqueous  layer  was  discarded.  The  organic  layer  was  made  up  to  a  known  volume  with  chloroform  and  used  

for  various  estimations . 

Estimation of total cholesterol: 

The  cholesterol  content  was  estimated  by  the  method  of  Zlatkis  et  al.,  (1953). 

0.1ml  aliquot  of  lipid  extract  was  evaporated  to  dryness  and  5ml  of  ferric  chloride/  acetic  acid  reagent  was  

added. Then, 3ml of conc. Sulphuric  acid  was  added  and  the  absorbance  was  read  after  20minutes  at  560 nm. 

The values are expressed as   mg/dl serum and mg/g wet tissue. 

Estimation of phospholipids: 

The  phospholipid  content  was  estimated  by  the  method  of   Zilversmit and  Davis  (1950). 

0.1 ml aliquot of the  lipid extract  was  digested  with  1ml  of  concentrated  sulphuric  acid  and  1ml  of  concentrated  

nitric  acid to give a colorless  solution.  To  this,  1ml  of  2.5% ammonium molybdate  and 0.1ml  of  1-amino-2-napthol-

4-sulfonic  acid(ANSA)  were  added.  The  volume  was  then  made  up to  5ml  with  distilled  water  and  absorbance  

was  read  at  660nm. 

The values are expressed as mg/dl and mg/g wet tissue. 

Preparation of Tissue homogenate: 

The required amount (1gm) was weighed and homogenized using a Teflon homogenizer. Tissue homogenate was 

prepared in 0.1 M Tris Hcl buffer (pH 7.4) and used for the estimation of TBARS. 

Estimation of Thiobarbituric acid (TBAR):  

Malondialdehyde was estimated by the thiobarbituric acid assay method of Beuge and Aust (1978).  

Tissue homogenate was combined with 2.0ml of TCA-TBA-HCl reagent and mixed thoroughly. The solution was heated 

for 15minutes in a boiling water bath. The flocculants centrifuged at 1000 g for 10 minutes. The absorbance of the 

sample was read at 535nm against a blank without sample.  

The values are expressed as nmol of MDA formed/mg in tissue. 

Assay of Catalase (CAT): 

The  activity  of  CAT  was  determined   by  the  method  of  Sinha,(1972). 

Tissue homogenate was prepared in phosphate buffer. To 0.9 ml  phosphate  buffer, 0.1ml  tissue  homogenate  and  0.4ml  

hydrogen peroxide  were  added . The  reaction  was  arrested  after  15,30,45, and  60 sec  by  adding  2.0ml  dichromate 

acetic acid  mixture .The  tubes  were  kept  in  a  boiling  water  bath  for  10 minutes, cooled  and  the  color  developed  

was  read  at  590nm. 

The  specific  activity  of  the  enzyme  are  expressed  as   moles  of  hydrogen  peroxide  utilized  /min /mg  protein  for  

tissues. 
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3.     RESULTS AND DISCUSSION 

Table 1: Changes in the ash content of Goat meat during frozen storage in different packaging materials for 15 days with 2 

days interval 

Packaging 

Materials 

             Days of storage 

    0     3    6    9    12   15 

   ALF 9.11 

±0.55  

8.02 

±0.41 

7.35 

±0.38 

6.85 

±0.35 

6.35 

±0.33 

6.26 

±0.32 

   HDP 9.11 

±0.55 

8.26 

±0.29 

7.92 

±0.28 

7.60 

±0.27 

7.30 

±0.26 

6.56 

±0.23 

   LDP 9.11 

±0.55 

 

4.09 

±0.15 

3.91 

±0.13 

3.82 

±0.13 

3.71 

±0.12 

3.58 

±0.12 

Values are expressed in g/100g tissue weight; Mean of the six values ± SD P<0.05 were highly significant; 

 ALP- Aluminium laminated foil , HDP-High density polythene , LDP- Low density polythene 

Table 1 showed that the ash content in the goat meat were decreased with increased in storage interval for 15 days, as 

expected in all the packaging materials. A better result was observed in HDP (6.56± 0.23). The ash content increase was 

less in LDP (3.58 ± 0.12) when compared to HDP and ALF (6.26±0.32) packed irrespective of packaging material used. It 

was clear that storage days and packaging materials were highly significant at p<0.05.The changes in ash content were 

found in all  the packaging materials stored up to 15 days at 2 days intervals were highly significant. 

Table 2: Changes in the ash content of chicken meat during frozen storage in different packaging materials for 15 days with 2 

days interval. 

Packaging Materials                            Days of storage 

    0     3    6    9    12   15 

   ALF 8.33 

±0.52 

7.30 

±0.50            

7.26 

±0.48 

6.86 

±0.42 

6.54 

±0.38 

6.25 

±0.32 

   HDP 8.33 

±0.52 

7.90 

±0.46  

7.65 

±0.43 

6.40 

±0.37  

6.35 

±0.22  

6.33 

±0.20   

  LDP 8.33 

±0.52   

6.94 

±0.24 

6.85 

±0.21 

5.84 

±0.17 

4.90 

±0.14 

4.44 

±0.11 

Values are expressed in g/100g tissue weight; Mean of the six values ± SD P<0.05 were highly significant   

 ALP- Aluminium  laminated foil ,HDP-High density polythene , LDP- Low density polythene 

Table 2 showed that the ash content in the chicken meat were decreased with increased in storage interval for 15 days, as 

expected in all the packaging materials. A better result was observed in HDP (6.33±0.20). The ash content increase was 

less in LDP (4.44±0.11) when compared to HDP and ALF (6.25±0.32) packed irrespective of the packaging materials 

used. It was clear that storage days and packaging materials were highly significant at p<0.05.The changes in ash content 

was found in all the packaging materials stored up to 15 days at 2 days intervals were highly significant. 

Table 3: Changes in the moisture content of Goat meat during frozen storage in different packaging materials for 15 days with 

2 days interval. 

Packaging Materials              Days of storage 

    0     3    6    9    12   15 

   ALF  8.15 

±1.78 

7.99 

±1.70 

7.44 

±1.66 

6.96 

±1.41 

6.39 

±1.36 

5.35 

±1.33 

  HDP 8.15 

±1.78 

7.59 

±0.41 

7.09 

±0.39 

6.34 

±0.35 

6.10 

±0.33 

5.74 

±0.30 

   LDP 8 .15 

±1.78 

4.22 

±0.15 

4.20 

±0.14 

4.06 

±0.14 

3.81 

±0.13 

3.36 

±0.11 
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Values are expressed in g/100g tissue weight; mean of the six values ± SD P<0.05 were highly significant    

ALP- Aluminium  laminated foil ,HDP- High density polythene , LDP- Low density polythene 

Table 3 showed that the moisture content in the goat meat were decreased with increased in storage interval for 15 days, 

as expected in all the packaging materials. A better result was observed in HDP (5.74±0.30).The moisture content 

increase was less in LDP (3.36±0.11) when compared to HDP and ALF (5.35±1.33) packed irrespective of packaging 

material used. It was clear that storage days and packaging materials were highly significant at p<0.05.The changes in 

moisture content was found in all  the packaging materials stored up to 15 days at 2 days intervals were highly significant  

Table 4: Changes in the moisture content of chicken meat during frozen storage in different packaging materials for 15 days 

with 2 days interval. 

 Packaging 

Materials 

             Days of storage 

    0         3    6    9    12   15 

  

 ALF 

7.67 

±0.70   

7.36 

±0.62 

6.90 

±0.58 

6.85 

±0.52 

6.65 

±0.48 

6.52 

±0.43 

   

 HDP 

7.67 

±0.70 

7.63 

±0.61 

7.52 

±0.48 

7.22 

±0.45 

6.97 

±0.40 

6.74 

±0.38 

   

 LDP 

7.67 

±0.70 

7.11 

±0.17 

6.97 

±0.16 

6.62 

±0.16 

5.78 

±0.14 

5.43 

±0.13 

Values are expressed in g/100g tissue weight; Mean of the six values ± SD P<0.05 were highly significant   

ALP- Aluminium laminated foil, HDP-High density polythene, LDP- Low density polythene 

Table 4 showed that the moisture content in the chicken meat were decreased with increased in storage interval for 15 

days, as expected in all the packaging materials. A better result was observed in HDP (6.74±0.38). The moisture content 

increase was less in LDP (5.43±0.13) when compared to HDP and ALF (6.52±0.43) packed irrespective of packaging 

material used. It was clear that storage days and packaging materials were highly significant at p<0.05. The changes in 

moisture content was found in all the packaging materials stored up to 15 days at 2 days intervals were highly significant. 

Table 5: Changes in protein content of Goat meat during frozen storage in different packaging materials for 15 days with 2 

days interval. 

Packaging Materials              Days of storage 

    0     3    6    9    12   15 

   ALF   9.13 

 ±0.50 

7.61 

±0.42 

7.45 

±0.33 

5.38 

±0.28 

4.66 

±0.27 

4.30 

±0.22 

  HDP  9.13 

±0.50 

7.09 

±0.39 

6.34 

±0.35 

6.10 

±0.33 

5.74 

±0.30 

5.82 

±0.32 

   LDP 9.13 

±0.50 

4.89 

±0.17 

4.66 

±0.16 

4.44 

±0.15 

4.07 

±0.14         

3.92  

±0.14 

Values are expressed in g/100g tissue weight; Mean of the six values ± SDP<0.05 were highly significant   

 ALP- Aluminium laminated foil ,HDP-High density polythene , LDP- Low density polythene 

Table 5 showed that the protein content in the goat meat were decreased with increased in storage interval for 15 days, as 

expected in all the packaging materials. A better result was observed in HDP (5.82±0.32). The protein content increase 

was less in LDP (3.92±0.14) when compared to HDP and ALF (4.30±0.22) packed irrespective of packaging material 

used. It was clear that storage days and packaging materials were highly significant at p<0.05.The changes in protein 

content was found in all  the packaging materials  stored  up to 15 days at 2 days intervals were highly significant. 
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Table 6: Changes in protein content of chicken meat during frozen storage in different packaging materials for 15 days with 2 

days interval. 

Packaging 

Materials 

             Days of storage 

    0     3    6    9    12   15 

   ALF   11.36 

 ±0.62 

11.32 

±0.60 

9.45 

±0.51 

8.17 

±0.45 

6.66 

±0.38 

5.85 

±0.31 

  HDP 11.36 

±0.62 

8.26 

±0.31 

7.92 

±0.29 

7.60 

±0.27 

7.32 

±0.25 

6.82 

±0.23 

   LDP 11.36 

±0.62 

4.44 

±0.15 

4.32 

±0.13 

4.21 

±0.12 

3.94 

±0.10 

3.76 

±0.11 

Values are expressed in g/100g tissue weight; Mean of the six values ± SD P<0.05 were highly significant    

ALP- Aluminium laminated foil , HDP-High density polythene , LDP- Low density polythene 

Table 6 showed that the protein content in the chicken meat were decreased with increased in storage interval for 15 days, 

as expected in all the packaging materials. A better result was observed in HDP (6.82±0.23). The protein content increase 

was less in LDP (3.76±0.11) when compared to HDP and ALF (5.85±0.31) packed irrespective of packaging material 

used. It was clear that storage days and packaging materials were highly significant at p<0.05.The changes in protein 

content was found in all  the packaging materials  stored  up to 15 days at 2 days intervals were highly significant. 

Table 7: Changes in cholesterol content of Goat meat during frozen storage in different packaging materials for 15 days with 2 

days interval. 

Packaging Materials              Days  of storage 

    0     3    6    9    12   15 

   ALF   4.54 

±5.53  

3.14 

±4.53 

2.68 

±3.66 

2.62 

±3.49 

2.57 

±3.16 

2.52 

±2.21 

   HDP 4.54 

±5.53 

2.68 

± 0.13 

 2.63 

±0.13 

2.36 

±0.12 

2.30 

±0.12 

2.26 

±0.11 

   LDP 4.54 

±5.53 

2.60 

±0.14 

2.44 

±0.13 

2.36 

 ±0.12 

2.33 

±0.12 

2.30 

±0.10 

Values are expressed in g/100g tissue weight; Mean of the six values ± SD P<0.05 were highly significant  

ALP- Aluminium laminated foil ,HDP-High density polythene, LDP- Low density polythene 

Table 7 showed that the cholesterol content in the goat meat were decreased with increased in storage interval for 15 days, 

as expected in all the packaging materials. A better result was observed in ALF (2.52±2.21). The cholesterol content 

increase was less in LDP (2.30±0.10) when compared to ALF and HDP (2.26±0.11) packed irrespective of packaging 

material used. It was clear that storage days and packaging materials were highly significant at p<0.05.The changes in 

Cholesterol content was found in all  the packaging materials  stored  up to 15 days at 2 days intervals were highly 

significant. 

Table 8: Changes in cholesterol content of chicken meat during frozen storage in different packaging materials for 15 days with 

2 days interval. 

Packaging Materials              Days of storage 

    0     3    6    9    12 15 

   ALF  7.65 

 ±0.44  

7.63 

±0.43 

7.60 

±0.41 

6.95 

±0.40 

6.88 

±0.39 

6.85 

±0.38 

   HDP 7.65 

±0.44 

5.66 

±0.40 

5.62 

±3.49 

5.60 

±3.32 

5.57 

±3.16 

4.58 

±3.14 

  LDP 7.65 

±0.44 

2.95 

±0.12 

3.37 

±0.12 

3.16 

±0.11 

2.95 

±0.10 

2.52 

±0.10 
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Values are expressed in g/100g tissue weight; Mean of the six values ± SD P<0.05 were highly significant    

ALP- Aluminium laminated foil ,HDP-High density polythene , LDP- Low density polythene 

Table 8 showed that the cholesterol content in the chicken meat were decreased with increased in storage interval for 15 

days, as expected in all the packaging materials. A better result was observed in ALF (6.85±0.38). The cholesterol content 

increase was less in LDP (2.52±0.10) when compared to HDP (4.58±3.14) and ALF packed irrespective of packaging 

material used. It was clear that storage days and packaging materials were highly significant at p<0.05.The changes in 

Cholesterol content was found in all  the packaging materials  stored  up to 15 days at 2 days intervals were highly 

significant.  

Table  9:  Changes  in  phospholipid of  Goat meat during frozen storage in different packaging materials  for 15 days with 2 

days interval. 

Packaging Materials              Days of storage 

    0     3    6    9    12   15 

   ALF 4.80 

±0.45  

4.73 

±7.19 

4.70 

±7.34 

4.23 

±6.55 

4.16 

±6.44 

4.10 

±5.72 

 

  HDP 

4.80 

±0.45 

3.75 

±0.43 

3.73 

±0.42 

3.72 

±0.42 

3.68 

±0.41 

3.65 

±0.40 

   LDP 4.80 

±0.45 

2. 80 

±0.15 

2.79 

±0.14 

2.68 

±0.14 

2.62 

±0.13 

2.47 

±0.12 

Values are expressed in g/100g tissue weight; Mean of the six values ± SD P<0.05 were highly significant   

 ALP- Aluminium laminated foil ,HDP-High density polythene , LDP- Low density polythene 

Table 9 showed that the phospholipid in the goat meat were decreased with increased in storage interval for 15 days, as 

expected in all the packaging materials. A better result was observed in ALF (4.10±5.72). The phospholipid increase was 

less in LDP (2.47±0.12) when compared to HDP (3.65±0.40) and ALF packed irrespective of packaging material used. It 

was clear that storage days and packaging materials were highly significant at p<0.05.The changes in phospholipid was 

found in all  the packaging materials  stored  up to 15 days at 2 days intervals were highly significant. 

Table 10:  Changes in phospholipid of chicken meat during frozen storage in different packaging materials for 15 days with 2 

days intervals. 

Packaging 

Materials 

             Days of storage 

    0     3    6    9    12 15 

  ALF  1.17 

± 4.23 

0.86 

±3.43 

0.81 

±3.29 

0.85 

±3.03 

0.79 

±2.80 

0.74 

±2.66 

  HDP 1.17 

±4.23 

0.97 

±3.39 

0.91 

±3.14 

0.87 

±2.69 

0.79 

±1.97 

0.70 

±1.55 

   LDP 1.17 

±4.23 

0.44 

±2.21 

0.41 

±2.19 

0.38 

±2.18 

0.34 

±2.16 

0.29 

±2.14 

Values are expressed in g/100g tissue weight; Mean of the six values ± SD  P<0.05 were highly significant   

ALP- Aluminium laminated foil ,HDP-High density polythene , LDP- Low density polythene 

Table 10 showed that the phospholipid in the chicken meat were decreased with increased in storage interval for 15 days, 

as expected in all the packaging materials. A better result was observed in ALF (0.74 ±2.66). The phospholipid increase 

was less in LDP (0.29±2.14) when compared to HDP (0.70±1.55) and ALF packed irrespective of packaging material 

used. It was clear that storage days and packaging materials were  highly significant at p<0.05.The changes in 

Phospholipid was found in all  the packaging materials  stored  up to 15 days at 2 days intervals were highly significant . 
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Table 11: Changes  in  the TBARS value of  goat meat during  frozen  storage in different packaging materials for 60 days with 

15 days interval. 

Values are expressed in g/100g tissue weight; Mean of the six values ± SD  

ALP- Aluminium laminated foil, HDP-High density polythene , LDP- Low density polythene 

Table 11 showed that the TBARS in the Goat meat were increased in storage interval for 15 days, as expected in all the 

packaging materials. It was observed that the TBARS value were more increased in LDP (6.95±0.45) when compared to 

ALF (4.25 ±0.27) and HDP (4.21+0.30) packed irrespective of packaging materials used. It was clear that storage days 

and packaging materials were not significant at p<0.05.The changes in TBARS values were found in all  the packaging 

materials  stored  up to 60 days at 15 days intervals  were not significant 

Table:12 Changes in the TBARS value of  chicken meat during frozen  storage in different packaging materials for 60 days with 

15 days interval . 

Values are expressed in g/100g tissue weigh; Mean of the six values ± SD  

 ALP- Aluminium laminated foil, HDP-High density polythene , LDP- Low density polythene 

 Table 12 showed that the TBARS in the chicken meat were decreased with increased in storage interval for 15 days, as 

expected in all the packaging materials. It was observed that the TBARS values were more increased in LDP (4.90 ±0.25) 

when compared to ALF (4.69±0.44) and HDP(4.44±0.24) packed irrespective of packaging materials used. It was clear 

that storage days and packaging materials were not significant at p<0.05.The changes in TBARS  values were found in all  

the packaging materials  stored  up to 60 days at 15 days intervals were not significant 

Table:13 Changes in  the  catalase value (antioxidant status) of  goat meat during  frozen  storage in different packaging 

materials for 60 days with 15 days interval. 

   Values are expressed in g/100g tissue weight  :Mean of the six values ± SD P<0.05 were not significant  

Packaging   

Materials 

             Days of storage 

    15     30    45    60 

   ALF 1.78 
s
 

±0.11  

2.72 
NS

 

± 0.19 

3.90
 NS

 

±0.24 

4.25
 NS

 

±0.27 

   HDP 2.62
 NS

 

±0.17 

3.18
 NS

 

±0.21 

4.14
 NS

 

±0.20 

4.21
 NS

 

±0.30 

   LDP 4.82
 NS

 

±0.31 

5.00
 NS

 

±0.35 

6.52
 NS

 

±0.40 

6.95
 NS

 

±0.45 

Packaging  

 Materials  

             Days of storage 

    15     30    45    60 

   ALF 3.90 
NS

 

±0.75  

4.23
 NS

 

± 0.29 

4.55
 NS

 

±0.31 

4.69 
 NS

 

±0.44 

   HDP 3.35 
 NS

 

±0.12 

3.81
 NS

 

±0.16 

3.92
 NS

 

±0.20 

4.44
 NS

 

±0.24 

   LDP 3.46
 NS

 

±0.17 

3.94
 NS

 

±0.23 

4.10
 NS

 

±0.18 

4.90
 NS

 

±0.25 

Packaging Materials              Days of storage 

    15     30    45    60 

   ALF 290.00 
NS

 

±10.75  

282.54 
 NS

 

±10.29 

277.7 
 NS

 

±9.31 

252.53 
 NS

 

±8.86 

   HDP 254.15
 NS

 

±.10.09 

247.31
 NS

 

±9.13 

215.25
 NS

 

±8.20 

258.43
 NS

 

±7.24 

   LDP 192.2
 NS

 

±9.17 

186.8
 NS

 

±8.23 

178.10
 NS

 

±7.18 

168.7
 NS

 

±6.25 
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ALP- Aluminium laminated foil ,HDP-High density polythene , LDP- Low density polythene 

Table 13 showed that the catalase in the goat meat were decreased with increased in storage interval for 15 days, as 

expected in all the packaging materials. It was observed that the catalase values were decreased in LDP (168.7 ±6.25) 

when compared to HDP (258.43±.7.24) and ALF (252.53±.8.86) packed irrespective of packaging materials used. It was 

clear that storage days and packaging materials were not significant at p<0.05.The changes in catalase values  found in all  

the packaging materials  stored  up to 15 days at 2 days intervals were not significant.  

Table:14 Change in  the catalase value(antioxidant status) of  Chicken meat during  frozen  storage in different packaging 

materials for 60 days with 15 days interval. 

Values are expressed in g/100g tissue weight ;Mean of the six values ±SD P<0.05 were not significant.   

ALP- Aluminium laminated foil ,HDP-High density polythene , LDP- Low density polythene 

Table 14 showed that the catalase in the chicken meat were decreased with increased in storage interval for 15 days, as 

expected in all the packaging materials. It was observed that the catalase values were decreased in LDP (166.6±7.91) 

when compared to HDP (215.6 ±.8.72) and ALF packed (211.1 ± 8.87) irrespective of packaging material used. It was 

clear that storage days and packaging materials were not significant at p<0.05.The changes in catalase values was found 

in all  the packaging materials  stored  up to 60 days at 15 days intervals were not significant. 

4.     DISCUSSION 

Changes in the ash content: 

The table 1and 2 showed the changes in ash content in the goat meat and chicken meat. The initial ash content of food 

samples were (9.11 ± 0.52) and (8.33 ± 0.52) respectively. After 15 days of storage the ash content, in both the samples 

were significantly decreased in all the packaging materials ,but the best results were obtained in HDP and  poorest 

retention were observed LDP. The similar findings was observed by Babarinde,(2009), who stated that the loss of ash 

content was not known. These results were in agreement with Gandotra et al., (2012). Arannilewa et  al.,(2005) reported 

that the decrease in ash content was attributed to the drip loss during thawing process. 

Changes in moisture content:   

The table 3 and 4 showed the changes in moisture content in goat meat and chicken meat. Moisture also affects the 

stability and shelf life of the food product. It was found that moisture content in stored product increased with increasing 

storage period .During storage, liquid known as weep, exudes from meat. Excess weep is undesirable, because it detracts 

from the appearance of meat and results in effective loss of product (A.F. Egan ,1984) Oxidative damages to the 

sarcoplasm may also involved changes in moisture loss and texture (Ladikos and Lougovois, 1990). 

Changes in the protein content: 

The table 5 and 6 showed the changes in protein content in the goat meat and chicken meat also reported that the protein 

undergo a number of changes that affect the flavor and texture of the food samples .These changes were important since 

they determine the storage life of the frozen products and were a major considerations in grading the quality of frozen 

food items .The similar observations have been made earlier. The degree of protein denaturation due to drip loss to a 

certain extent resulting in surface dehydration ie, ice crystal formation and cell rupture .These results were in good 

Packaging  

 Materials 

             Days of storage 

    15     30    45    60 

   ALF 285.72 
NS

 

± 9.91  

276.11 
 NS

 

± 9.82 

265.10
 NS

 

±9.44 

 211.1
 NS

 

± 8.87 

   HDP 290.8
 NS 

 

±11.09 

 282.8
 NS

 

±10.13 

240.12
 NS

 

± 9.20 

215.6
 NS

 

±8.72 

   LDP 187.15
 NS

 

±9.17 

179.63
 NS

 

±8.87 

 170.08
 NS

 

±8.17 

166 .92
 NS

 

±7.91 
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accordance with earlier reports. The meat protein, myoglobin molecule was responsible for the fresh meat color, and any 

change in this pigment changed meat appearance and color. Moreover, the level of the myoglobin not only affects the 

color of meat but the type of myoglobin and its chemical form, along with characteristics of other meat components, also 

affect the color (Lawrie 1998). 

Changes in the lipid  fraction ( cholesterol  and phospholipid): 

The table 7,8and 9, 10 showed the changes in lipid content in the goat meat and chicken meat. During frozen storage, lipid 

deterioration increased. It was also the  primary  consideration  in  the  storage  stability  of  meat  and  meat  products. 

Lipid  fraction  of  frozen  foods  for  a period  of  15 days  undergo  oxidative  reaction, which  on  initiated  in  

membrane  bound  lipids, play  a  significant  role  in  this  process of  lipid  peroxidation . Pussa  et al .,reported  that  

PUFA’ s were highly  susceptible  to  lipid  peroxidation due  to  active  bisallyic  methylene  groups  in  their  molecules , 

and  both  linoleic  and  arachidonic acids  containing  two  and  four  double  bonds, respectively. The  decrease  in  lipid  

fraction  might be  due  to  breakage  of  tissues  during  frozen  storage  as  a  result  of  pressure  exerted  by  the  ice  

crystals  and  consequent  release  of  protein  and  lipid  from  their  natural  compartments  and  unconventional  lipid  

protein  complex. A similar diminution was also found in  pink perch. This  variation  in  the  total  muscles  lipid  could  

probably  be  attributed  to  the  inherent  variation  in  lipid  level was studied . 

Changes in the lipid peroxide (TBARS and Catalase): 

The table 11, 12 and 13, 14 showed the changes in lipid peroxides in goat meat and chicken meat. Lipid oxidation was 

one of the most important parameters that influence the quality and acceptance of meat. The significant  losses  of  total  

lipids(table 7,8,9and 10) contents  in  both  the samples  have  been  considered  to  the  auto oxidation  of lipids. The 

results agreed with those reported by Igene et al., (1979). Sampaio (2012) suggested  that  the  unsaturated  lipids were 

more  susceptible  to  lipid  oxidation  because  hydrogen  atoms  could be  more  easily  abstracted  from   PUFA  than  

saturated  fats . They reported  that  frozen  raw  beef  and  pork  muscle   had  higher  TBARS value  than  frozen  raw  

chicken  muscle  was  by the  heme, content .Thus they  concluded  that  heme  pigment  content  in conjucation  with  

catalase activity  determines lipid  peroxidation  potential  of  raw  meat  and  the  content  of  PUFA was the major  

determinant  for  lipid  peroxidation  in  cooked  meats . Pikul et al., suggested that the phosholipid fraction contributed 

about 90% of the malonaldehyde measured in total fat from chicken meat. Also, the PUFA content of phospholipid was 

positively related to the development of rancidity . Sasaki et al., indicated that the extent of lipid peroxidation was 

correlated with phospholipid peroxidation in the initial period of storage, but was directly correlated with total lipid 

content in a later period. 

5.     CONCLUSION 

The results showed that the ash, moisture, cholesterol and phospholipids were significantly decreased in all the packaging 

materials under frozen storage. The HDP showed a better performance in the retention of ash, moisture and protein 

content. The ALP showed a better performance in the retention of lipid fraction of cholesterol and phospholipids contents. 

LDP showed a poor retention in ash, moisture, protein, cholesterol and phospholipids contents. The results showed that 

the TBARS were increased in LDP and decreased in HDP. The values of catalase were increased in HDP and decreased in 

LDP. There was a significant interaction between the storage under frozen condition and the packaging materials.  
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