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Modern methods of meat 

marketing have lead to the 

development of packaging systems to 

perfect the product during distribution 

at the wholesale level and to enable 

the consumer to purchase meat 

conveniently, which is in a clean 

and ready to prepare condition 

(Nottingham, 1982). Attractive 

display of fresh meat packed for 

retail sale requires the colour to be 

acceptable to the consumer and to 

compare favourably with that of the 

unwrapped product (Mills and Urbin, 

1960). The material that is desirable 

for packaging meat should allow the 

passage of oxygen essential for the 

development of oxymyoglobin or the 
blooming of the meat. Meat colour 

is the most important single factor in 

the appeal of packaging meat, since 

it is a prime factor which influences 

the consumer selection (Hessenbruch, 

1986). Hence an attempt was made 

to study the effect of four different 

packaging material under two methods 

of packaging and for different periods 

of storage at chiller and freezer 

conditions on the colour of pork. 

Materials and Methods 

Experiments were conducted on 

twenty two fresh pork samples obtained 
from the Department of Meat Science 

and Technology, Madras Veterinary 

College. The fresh pork samples were 

packed in low density polyethylene 
(LDPE) monolayer and two layers, 

Polyester/polyethylene (PET/poly) 
and multilayer (LD+BA+Nylon 

6+BA+LD-ML) material under 

ordinary and vacuum packaging. The 
packed pork samples were stored at 5 
+ 2°C and -10°C. 

The muscle colour was assessed 

on the pork samples before packaging 

and from the packed and stored 

samples after 72, 96 and 120 h. at 5 ~ 

2°C specified in terms of the "Munsell 
colour system", a system based on 

the colour perception attributes, hue, 

lightness and saturation by following 

the standard method of specifying 

colour by the Munsell system. A 

Munsell book of colour - Glosey, 

1976 edition and a grey mask with a 

rectangular opening of Munsell book 
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chip size were used. 
The data obtained were analysed 

statistically as per the method outlined 
by Snedecor and Cochran (1968). 
Results and Discussion 

The mean ~ SE and analysis of 
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variance values of the Munsell Colour 
Hue, Value and Chroma of pork 
packed in four packaging inateriai, 
under two methods and stored for 
different periods at 5 ~ 2°C and at 
-10°C are presented in Tables 1 and 2, 
respectively. 

'Fable 1. Mean ~ SE and analysis of variance of Munsell Colour hue, Value and 
Chroma of pork packed in four packaging materials under two methods and 
stored for three periods at Sf2°C 

Groups Parameters 

Munsell Colour 
Hue 

Munsell Colour 
Value 

Munsell Colour 
Chroma 

Materials 

LDPE -Monolayer 9.27 5.36 5.92 
LDPE -Monolayer 8.76 4.71 5.69 
PET/Poly 8.28 

_ 
4.53 4.98 

Multilayer 7.43 4.03 4.75 
F value 11.95** 34.45** 16.74** 
SE 0.23 0.09 0.14 
CD 0.83 0.33 0.50 

Methods 

Ordinary Packaging 5.51 4.83 5.41 
Vacuum Packaging 8.34 4.48 5.53 
F value 0.76'~S 12.63** 8.45`* 
SE 0.16 0.06 0.01 
CD - 0.24 0.43 

Periods 

72 hours 9.18 5.13 4.90 
96 hours 8.60 4.58 5.24 
120 hours 7.53 4.26 5.88 
F value 18.35** 33.70** 17.95** 
SE 0.20 0.08 0.12 
CD 0.71 0.29 0.43 

NS -Non-n~cant >0.05), * -Sign cant (P<0.05), **-Highly Sign cant (P<0.01), 
LDPE -Low Density Polyethylene, PET/Poly -Polyester/Polyethylene 
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Table 2. Mean ~ SE and analysis of variance of Munsell colour Hue, 

Value and Chroma of pork packed in four packaging materials under two 

methods and stored for two periods at -10°C 

Groups Parameters 

Munsell Colour 
Hue 

Munsell Colour 
Value 

Munsell Colour 
Chroma 

Materials 

LDPE -Monolayer 11.73 5.29 5.94 

LDPE -Monolayer 9.54 4.82 5.82 

PET/Poly 9.15 4.32 5.48 

Multilayer 7.35 4.07 4.51 

F value 27.55** 21.32** 17.83** 

SE 0.34 0.12 0.15 
CD ~ 1.25 0.43 0.56 

Methods 

Ordinary Packaging 10.51 4.88 5.66 

Vacuum Packaging 8.80 4.36 5.21 

F value 14.18NS 19.34** 8.64** 

SE 0.24 0.08 0.11 

CD 0.88 0.30 0.40 
Periods 

30 hours 10.08 4.88 5.66 

60 hours 8,79 4.37 5.21 

F value 3.72** 2.16** 2.32** 

SE 0.24 0.08 0.11 
CD 0.88 0.30 0.40 

NS -
* _ 

Non-sign scant (P> 0.05) 

Sign cant (P<0.05) 

** - Highly Sign cant (P<0.01) 

LDPE - Low Density Polyethylene 

PET/Poly - Polyester/Polyethylene 
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Munsell Colour Hue, Value and 

Chroma 

At S f Z°C of Storage 
Highly significant (P < 0.01) 

differences were noticed between 

the Munsell Colour Hue, Value and 

Chroma of pork packed in the four 

packaging materials and stored for 

three periods. Highly significant (P 

< 0.01) difference was noticed on the 

Munsell Colour value and Chroma 

of pork packed under two methods 

of packaging. Pork packed in LDPE 

monolayer and stored up to 72 h had 

the highest Munsell Colour Hue. Pork 

packed in LDPE monolayer, under 

ordinary method and stored up to 72 

h had the highest Munsell Colour 

value. Packed in LDPE monolayer, 

under ordinary method and stored 

up to 120 h had the highest Munsell 

Colour Chroma. The permeable 

property of LDPE monolayer, for 
oxygen influenced the highest Hue, 
Value and Chroma. The results were 

in accordance with the findings of 

Forrest et al. (1975), Sharma et al. 

(1985), Das (1987), Swientek (1993) 

and Venkataralnanujam (1994). The 

anaerobic environment under vacuum 

attributed to the lower Munsell colour 

Hue and Value and higher Munsell 

colour Chroma. The findings were 

in agreement with that of Mills and 

Urbin (1960), Taylor et al. (1990) and 

Cross and Savell (1994). The shorter 

duration of storage ~ brought about 
the highest Munsell Colour Hue and 
Value and as the duration increased 

the Munsell Colour Hue and Value 

decreased. This result was similar to 
the findings of Taylor et al. (1990). 

The increase in duration of storage 

increased the Munsell Colour Chroma 

of packed pork. 

The interactions between the 

packaging material and methods; the 

material and durations of storage and 

methods and durations of storage 

on the Munsell Colour Hue, Value 

and Chroma of pork revealed highly 

significant (P < 0.01) differences. 

The highest Munsell Colour Hue and 

Value were noticed in pork pecked in 

LDPE monolayer material and under 

ordinary packaging method; in LDPE 

monolayer material and stored up to 
72 h and under ordinary method and 
stored up to 72 h. The highest Munsell 
Colour Chroma was noticed in pork 

packed in LDPE monolayer and under 

vacuum; low density polyethylene 

(LDPE) monolayer and stored up to 

120 h and under vacuum and stored up 

to 120 h. These findings were similar 

to those of Venkataramanujam (1994). 

A highly significant (P < 0.01) 
difference was noticed between the 
interaction of packaging material, 
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methods and durations of storage 
on Munsell Colour Hue, Value and 
Chroma of pork. The highest Munsell 
Colour Hue and Value were noticed 
in pork packed in LDPE monolayer 
material, under ordinary and stored up 
to 72 h. This finding was in agreement 
with Schultz (1985), Das (1987) and 
Cross and Savell (1994). The low 

barrier property of LDPE monolayer, 
under ordinary method and the shorter 
duration of storage at chiller condition 
attributed to the highest Munsell 
Colour Hue and developed the 
highest lightness of pork. The highest 
Munsell Colour Chroma was noticed 
in pork packed in LDPE monolayer, 
under vacuum and stored up to 120 
h. The result was in agreement to the 
findings of Venkataramanjam (1994). 
There was an increase in the saturation 
of pork packed in LDPE monolayer, 
under vacuum method and the longer 
durations of storage, indicating that on 

longer duration of storage at 5 ~ 2°C 
the saturation increased. 
At -10°C of Storage 

The Munsell Colour Hue, Value 
and Chroma of pork packed in the 

four packaging materials under the 

two methods of packaging and stored 

for the two durations revealed highly 

significant (P < 0.01) differences. 

Highest Munsell Colour Hue, Value 

and Chroma were noticed in pork 

packed in LDPE monolayer, under 
ordinary method of packaging and 
stored up to 30 days. The findings 
were in accordance to Das (1987) and 
Venkataramanjam (1994). 

The interactions between the 
packaging material and methods, 
packaging material and .durations 
of storage and the methods and the 
duration of storage. of the Munsell 
Colour Hue, Value and Chroma of 
pork recorded highly significant (P 
< 0.01) differences. The highest 
Munsell Colour Hue, Value and 
Chroma were noticed in pork packed 
in LDPE monolayer material and under 
ordinary method of packaging; in 
LDPE monolayer material and stored 
up to 30 days of duration, and under 
ordinary methods and stored up to 30 
days of duration. These findings were 
similar to that of Venkataramanujam 
(1994). 

The LDPE monolayer material 
is transparent, permeable to oxygen 
and having good barrier to moisture. 
The ordinary method of packaging 
creates an aerobic atmosphere where 
the oxygen plays an important role 
in the colour of pork. The bright red 
colour of oxymyoglobin formed by 
the presence of oxygen in the package 

is usually favoured by the consumers. 

The storage period of the packed pork 

also plays a role in the colour. As the 
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duration increases the oxygen present 
is utilized by the meat tissues and hence 
the colour becomes darker. The most 
suitable material for packaging pork on 
the stand point of colour is the LDPE 
monolayer. This is in accordance 
with observations of Mills and Urbin 
(1960), Forrest et al. (1975), Sharma 
et al. (1985), Hessenbruch (1986), 
Das (1987), Taylor et al. (I 990) and 
Venkataramanujam (1994). 

The ordinary method of packaging 
is the better method and the shorter 
period of storage is the safer period 
for maintaining the colour of packed 
pork. Similar findings were reported 
by Mills and Urbin (1960), Sharma 
et al. (185) and Venkataramanujam 
(1994). 

From the foregoing it is 
concluded that the suitable material 
for maintaining the colour and bloom 
of the pork is LDPE monolayer, the 
better method is by ordinary packaging 
and the safer period is shorter duration 
at 5~2°C and -10°C. 
Summary 

Pork packed in LDPE monolayer, 
under ordinary method of packaging 
and stored up to 75 h 5~2°C and 
up to 30 days at -10°C revealed the 
highest Munsell Colour Hue, Value 
and Chroma. The high permeability to 
oxygen, good barrier to moisture and 
transparent properties of the LDPE 

monolayer, the aerobic atmosphere 
on account of ordinary method of 
packaging and the shorter duration of 
storage at 5 ~ 2°C and -10°C attributed 
to the highest Munsell Colour Hue, 
Value and Chroma of pork. Hence, 
the effect of packaging has revealed 
that bloom in pork which is preferred 
by the consumer can be maintained 
in pork packed in LDPE monolayer, 
under ordinary method of packaging 
and shorter duration of storage. 
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