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With increasing sophistication in technology development of 
harvesting and processing of food, the packaging material and packaging 
technology will have to ensure ~i~at the food eaten is safe, sound and 
wholesome. Modern methods of marketing meat have led to the 
development of packaging system to protect the product during distribu-
tion at the wholesale level and to enab'e the consumer to purchase con-
veniently, meat which is in a clean, ready-prepared condition(Nottingham) 
1982). Historically, flexible materials have been in use as long as, or 
longer than rigid ones. At first large leaves and skin, then natural 
materials such as avouch fibres. thin papers, cellulose film, cellulose 
acetates and finally the wide range of thermoplastics came to the current 
use. In wrapping fresh meat, a packaging material desirable is the one 
which allow the passage of oxygen essential for the development of 
oxymyoglobin or the blooming of the meat. The present study was con-
ducted using polyethylene film (PE) of low density, Polyvinyl chloride 
film (PVC) and multiflex multilayer (MFM) packaging film and compared 
with control to assess the keeping quality of buffalo beef in respect of 
total aerobic plate count. ERV, TBA and organoleptic assessment. 

Materials and Methods 

Fourteen samples of round muscles, from buffaloes collected from 
corporation slaughter house were brought to the laboratory within 6 h in 
clean polythene bags. Samples warn cut into small cubes after removing 
the separable fat and tendon and packaged in 250 g per bag in different 
packaging film bags, viz., PE, PVC and MFM film. A control was also 
maintained. At 48 h, 120 h (chiller temperature} and 15 days (frozen--8 
to 10"C) samples were analysed for the following parameters. 

Total aerobic plate count (TVC): 

Total aerobic plate count was assessed as per the method APHA 
{1953) using standard plate count agar (DIPCO). 

* Fart of the thesis submitted by the first author to the Tamilnadu Agricultural 
University for partial fulfilment of the requirements for his M, V. Sc. Degree. 
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Extract release volun-,e (ERV) 
The extract release volume (ERV) of fresh and stored buffalo 

meat was estimated by the method described by Pearson (1967). 

Thiobarbiiuric acid (TBA) number: 
TBA number was measured by the modified method of Strange 

et al. (t 977). 

Organoleptic evaluation: 
Samples were cut into ~ cubes separately, cooked in a pressure 

cooker at 15 lbs. pressure for 5 minutes uniformly and served warm 
with code numbers to a trained five member taste panel drawn from the 
Department of Meats, Madras Veterinary College. They were requested t~ 
score their individual preference in a nine point hedonic scale. Individual` 
ratings of panel members for the characteristic app9ara~ce, flavour, 
juiciness anti ~endernes; were subjected to statistical analysis as per the 
methods outlined by Snedecor and Cochran (1968). 

Results and Discussion 

Microbial load estimated as total viable count on log values/g 

pertaining to different treatments and storage periods of buffalo meat' 
are presented in Table I. 

The fresh sample had a mean count of log 5.45+_ 0.052. Data indi-
cated that PVC recorded the lowest microbial load, PE and MFM revealed 
a sl ightly higher loads with no significant (P~0.05) differences between 
them, where as the control showed the highest microbial load which 

decreased slightly (from table) after 48 h of chilling with a slight increase 
again at 120 h of chilling but the load significanly decreased after 15 day 
freezer storage. 

According the Rosset (1982), keeping chilled meat as near 0"C as 
possible is necessary to inhibit pathogens and slow the growth of spoilage 
organisms. It was also fait that the chilled temperature can only ensure 
limited spoilage free life for freshmaats and freezing greatly reduces the 
growth rate of microflora. A sl fight increase on count after 120 h might 
be due to overcoming of the initial shock due to chilling. 

Extract release volume (ERV: 

The mean values of ERV of buffaloe meat are presented in Table II. 
The analysis of variance for ERV revealed a highly significant (P>0.01) 
influence of both treatments and storage periods. While the interaction 
between treatments and storage periods was found to be not significant 
~P>0.05). The fresh sample had a highest value of 28,6+_0.945 while 
the control at freezer storage had 13.9 ± 1 .4 i 1. 
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Table f 
Mean total viable count (in log values) of fresh and packaged and 

stored buffalo meat 

Treatment 
Period of storage treatments' 

Mean for 
* 

(excluding 
fresh samples) 

Fresh 48 h t 120 h t 15 days 

~iJnpackaged 5.45 5.69 5.10 5.05 5.08a 
(control) +_ 0.103 +_ 0.035 + 0.024 +_ 0.018 + 0 013 

'Polyethylene 5.45 4,90 4 98 4.78 r 4.89t> 
bag +_ 0.103 ~_ 0.052 +_ 0.036 +_ 0.053 +_0.058 

Polyvinyl 5.45 4.76 4.88 4.54 4 73<- 
chloride bag ±0.103 +_0.047 ±0.035 +0.048 ±0.086 

1\llultiflex 5.45 4.93 4.95 4.75 4.88' 
mu 1ti layer bag ± 0.103 ± 0.036 ± 0".037 + 0.045 + 0.055 

Mean for stor- 5.45n 4.92'' 4.98'> 4 78~ 
age periods** +0.052 ±0 0613 ±0.045 +0.105 

' Stored at 5f2"C; "-Stored at -8 to 10"C; 

~" Msan valuss withi i treatments aid stora3e psri~ds bearing similar superscripts 
do nit differ significantly (P ~0 O1 ) 

Table ll 
Mean ERV values (MLl of fresh and packaged and stored buffafoe meat 

Treatment 
Period of storage 

Mean 
treatments** 

for 

fresh 
samples) 

Fresh 4 8 h t 120 h t 
(excluding 

15 days2

~Llnpackaged 28.6 23.1 18.2 13.9 18.4t~ 
(control) +_ 1.889 +_ 2 358 +_ 1.187 +_ 1.411 +_ 2.658 

Polyethylene 28.6 23.6 19.9 21.6 21.7A'~ 
bag +_ 1.889 +_ 1.982 -t 1.311 ±2.331 ± 1.069 

Polyvinyl 28.6 25.5 21.6 20.6 22 6~ 
chloride bag ±-1.889 +_ 2.117 +_ 1.585 -i- 1.653 -+-1.495 

Multiflex multilayer 28.6 23.3 19.7 21.1 21.4a~ 
bag ± 1.889 + 1.585 ± 1.008 + 1 794 ± 1.048 

Mean for storage 28.6fl 23.91> 19.9 19.3 
periods** + 0.945 + 0.551 + 0.696 + 2.092 

'Stored at 5f2°C; Stored at-8 to 10°C; 

** Mean values within treatments and storage periods bearing atleast one com-
mon superscript do not differ significantly (Pc0.01). 
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~. . Table III 

Mean TBA number of fresh and packaged and stored buffalo meat 

Mean for 
•~ Period of storage treatments** 
Treatment (excluding 

Fresh 48 h t 120 h t 15 days fresh 
samples) 

Uripackaged 0.07 0.12 0.11 0.23 0.15°z 
(control) + 0.056 + 0.004 

10.10 
+ 0.015 _ + 0.023 

~ 
+ 0.0?8 

Polyethylene 0.07 0.1 1 0.17 0.13'' 
bag +_ 0.065 +_ 0.005 +_ 0.005 + 0.025 + 0.022 

Polyvinyl 0.07 0.08 0.09 0.01 0.06~i 
chloride bag + 0.065 -10.005 

x 0.09 
+_ 0.005 +_ 0.012 + 0 025 

Multiflex 0.07 0.09 0.10 0.09 
multilayer bag +0.066 +0.005 +0.004 •+0.01 1 +0.003 

Mean for storage U.07~ 0.10°~ 0.10'' 0 13~~ 
periods'* +0 035 +O.00o +0.009 +0.047 

** 
l~torad at 5~2"C; "3tored at -8 to -10°C; 

Mean values within treatments 2r.d storage bearing different superscripts. 
differ signi:icantly (P<0 O1), 

ERV values decreased steadily with increase in storage period and 
these are in agreement with Pothiraj (1978). . Of the films PVC recorded. 
highest ERV, followed by MFM. 

/'hiobarbituric acid (TBA) number 

The TBA number of the samples are presented in Table i I I. The 
analysis of variance indicated a highly significant ~P~0.01) variation 
among treatments and storage periods. The interaction between treat—
ments and storage periods on TBA number was found to be highly signi-
ficant (P~0.01). PVC recorded the lowest TBA followed by MFM, PE 
and control with statistically significant difference between them. Among 
storage periods 15 days freezer storage recorded highest value followed 
by 120 and 48 h with no significant (P>0.05) difference between them. 
TBA number increased gradually with increased storage period. 

Exposure of meat to atmaspheric air could have contributed for fat 
rancidity changes in unpacked meat. Thompson (1970) also reported 
that oxidation deterioration was significantly higher in dressed chickens 
packaged in polyethylene than vinyldidence and opined that permeabil ity 
of packaging materials might have caused the difference since PE used in. 
this study had high oxygen permeability, higher TBA numbers are expected. 
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A gradual increase was noticed in TBA num5er with th; increase 
in storage period. But VBA numbers for 48 h and 120 h was almost 
similar. Awad et a/. (1968) also reported similar trend in beef. 

Taste Pansl E✓alu~tion 

The fresh sample fad a mean score of 6.03±0.134 in control, PE, 
PVC and MF~VI bags. In Cass of stored sample. the means were 5.84+ 
1.21, 5.84+0.135, 6.01 +_0.131 and 5.92_+0.104, for control, PE, PVC 
and MFM bags respectively indicating that PVC noticed a better score 
when compared to MFM, PE ar~d control in that order. As stated earlier 
the fresh sample yield the battar score of 6.03+0.067, 15 days frozen, 
storage next having a value 6.14+0.049. At`48 h the rating was 
5.84-i-0.041 and at 1?_0 h 5.7 ~+0.043. 

The mean score for flavour of fresh sample was 6.14_+_0.059. A 
mean score for PVC packaged meat was G.00+0.7 followed by control 
5.92 and MFM 5.92 and than PE 5.90. Tha means ware not significant. 
Highly significant difference (P~0.01) were observed b~tw~en storage 
periods having the values for fresh 6.1 ̂  +0.09, then 15 days 6.09+_0.062 
then 5.96+0.0 ~ G and 12~ h having the best score of 5.76+0.091 . 

Analysis of data of juiciness and tenderness also revealed that 
interaction was absent between treatments and st~orag~ period. Unpa -
ckaged fresh meat had a maximum juiciness rating 5.87+0.1 27 and PVC 
packaged 15 days sample having the sama value. Out of̀  the . packaging 
materials MF~~~I had 5.71 +0.02 the highest value even though it is not 
statistically different from other rating. 

Almost a similar trend was noticed i.n case of tenderness rating 
also. The fresh unpack~ged had rating of x.91 +0 089 of the packaging 
materials PVC was having maximum rating 5.88+0:05o and 15 clays 
frozen sample yielded 5.8? ~O.OoI . Al l the values were not significantly 
different orc~anoleptic evaluation comprising of appearance, flavour, 
juiciness and tenderness rated in a nine point hedonic scale revealed that 
the packaging material did not have much influence on any of these 
parameter studied, even though storage period had some influence on 
appearance ar~d flavour. 

Sur~nma; y 

A comparative study was conducted to I<nowtf~e effect of different 
packaging material viz., polyetf~ylene (low density), Polyvinyl chloride 
and m:~ltiflex multilayer on certain keeping quality para~l~eters and micro-
bial load of buffalo meat. Tl~e result indicated PVC re;,orded iha lowest 
microbial load, highest ERV and lowest TBA suggesting tl~e scope for 
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better stability of fresh buffalo meat packaged in that films. MFM film 
was found to be next to PVC in quality. In case of organolept~c evalua-
tion also PVC was better than other two films in certain characrers. 
Appearance and flavour score decreased with increase in chilled storage 
while tenderness and juiciness were not significantly affected. ERV decr-
eased and TBA number increased as storage period increased, The study 
points out the scope for better stability of buffalo meat by packaging in 
poly chloride film with certain degree of vacuum. 
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