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L - mackaging (MAP) involves the removal of air from the food pack and its replacement with a
vlﬂ‘ﬂsl:'_[lc'c p‘l;: p‘-"t;g_-s"_tl.‘-] ne one of two different techniques: gas flushing or compensated vacuum. In the first
' mlxmrciﬂ' \c;:\‘llc;ll is limited, since replacement of the air is accomplished by dilution (Blakistone, 1999).
giency onﬁ-l::'l;ws affect MAP meat products’ shelf life: temperature control, hygiene control, raw material
M—swcm-;c‘kauing. gas-to-product ratio, gas composition, and residual gas composition (dependent on the
g prior lodpn ,.,.{ writy, package film permeability: pack design, adsorption of gases to product surfaces,
hinique nse‘|')l, Er‘{li; 1’!';:5@nli\r_ commercial systems with desiccant capacity are available in adsorbent sheets,
P muml;a);i(;all); a sllpel':abSOL'bent polymer placed between two polyolefin layers (Lopez-Rubio et al.,
in ;1:;: packaging avoids the accumulation of water surrounding the meat, thus reducing the micro flora

s to establish the shelf life of sliced meat pork, packaged in a MAP (0,/CO,), with a humidity

this work wa ) o L . ;
dance with the normal work conditions of a flow pack machine industrial slaughter processing

e, in accor

s and Methods ) ) . . ) o i
were collected in an industrial slaughter processing room in accordance with real work conditions. Sliced

ypproximately 200 g were taken from a pork leg. They were packaged on a MAP flow pack machine, (Speed
min, gas mixture: 70%0, [ 30% CO, - ULMA-Alaska HRX-300, Spain) on a polystyrene tray with a
adsorber (Linpac, Terplus, England) using a polyolefin, coextruded, multilayer shrink film (Cryovac BDF
ee) with a permeability of -18 em’/m? for O, and 52 cm3/m? for CO,. Control pork meat samples were also
der aerobic conditions using the same polystyrene tray with the humidity adsorber and a extensible PVC
VUM, Spain) with a permeability of - 25000cm’/m” for O, and 130000cm’/m? CO;. All the samples were
4] °C in the dark. Microbial and chemical analyses were performed at days 1, 4, 8, 10 and 14. Measurements
C0,% on MAP Packaging Headspace were performed. Five trials in the conditions previously referred to,

analyses were carried out, Microbial analysis: Mesophylic aerobic total counts in Plate count agar
Spain) at 30 °C for 2 days; Enterobacteriaceae counts in violet red bile agar (Merck Germany) at 37 °C for 2
ichia coli counts in Tergitol-BCIG (Biokar Diagnostics, Spain) at 44.5 °C for 24 hours; Detection of
ipeytogenes according to ISO/DIS 11290-1, 1995; Detection of Salmonella spp. according to ISO/DIS 6579,
ection of Staphylococcus aureus ( NP-4400-2, 2002). Chemical analysis: TVBN (total volatile basic nitrogen)
1987). Packaging Headspace Gas Analyze: pack headspace evaluation was carried out in a gas analyzer PBI-
A/S model CheckMate 9900. Statistical Analysis: the mean values were compared using the paired samples t
{8t for time factor and independent samples for package conditions, according to SPSS 11.5 for Windows.

#nd Discussion

iples of sliced pork meat samples show values of approximately 5 log;y CFU/g for mesophylic aerobic total
_'4 logio CFU/g for Enterobacteriacea counts (Figure 1). Low E. coli counts showed that all samples were
ll.‘cordipg to good hygienic practice. Meat samples packaged under work conditions of a flow pack machine
roXimately 20% of atmospheric air in the gas mixture due to a dilution factor (Figure 2). The high 0,%
(I lcly 25% of CO, in the MAP sliced pork did not to inhibit the growth of Enterobacteriaceae (Figure 1B).
& inhibition occurred regarding the mesophylic aerobic total counts promoted by this gas mixture in
Ork samples, Afier § storage days there is a significant difference ((p<0.05, 1 to 2 log,q CFU/g) between
: _M-‘\l’ sliced pork and samples control. This can be explained by the CO, effect on main spoilage meat flora
¥ “dm!l.o:'la.\‘ (Gill, 1986; Erkmen, 2000). TVBN evolution (Figure 3) agrees with that as observed for
E acrobic total counts, revealing an increase on meat spoilage promoted by the microbial flora utilization of
Rishie, :I?:nn;hle enzymatic action. The increase of TVBN values over than 14 mg NH,/100g and a total bacterial
? S]ored iy :)glo CFU/g would not allow us Fo extend the shelf liffa of pork meat under MAP with a humidity
i e < C, more than IO‘ days. Concerning the pathogenic micro flora (Table 1) Listeria monocytogenes
- PP were not detected in pork under MAP storage conditions. Staphylococcus aureus was present in few

~ 0 tnereased prevalence was observed either in control or MAP meat.
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Figure 1: Mesophylic aerobic total (A) and Enterobacteriaceae (B) counts evolution on slice( pork -
MAP (CO,/O,) and Contro! conditions, stored at 2° C. packﬂggd

BO 4
1 20,0
18.0 |
16.0 {
14,0 |
]
12,0 |
10,0 |
g et
- 8,0 I omp |
® 02
| coz 60 0 Conlrol

4.0 ’ i
14 +

8 10
Days Days P

Figure 2: Packaging Headspace 0O,/CO; (%) Figure 3: Total volatile basic nitrogen evolulion.I

evolution in MAP studied conditions, on sliced pork packaged under MAP (CO/O):
and Control conditions, stored at 2° C. Tl

Table 1- Frequency (%) of Listeria monocytogenes, Staphylococcus areus and Salmonella spp detection on S/
pork packaged under MAP (CO,/O,) and Control conditions, on different days of storage at 2° C (n=5), g

Day l 4 8 10 14
Package MAP  Control MAP  Control MAP  Control MAP  Control  MAP  Cofiral
Listeria monocytogenes 0 0 0 0 0 20 0 20 0 J .
Staphylococcus aureus 0 40 40 0 20 0 40 20 0 o
Salmonella spp. 0 0 0 0 0 0 0 0 -

Conclusions
The increase of TVBN values greater than 14 mg NH./100g and a total bacterial count higher than 7 log CEU

not allowed the extension of the shelf life of pork meat greater than 10 days with the use of the MAP technigue
hamidity adsorber, stored at 2 °C, no more than 10 days,
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