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THE SHELF-LIFE EXTENSION 
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ABSTRACT 

The shelflife extension by MAP and AP of a typical cheese tart was studied. Baked 
tarts were packaged inside barrier to gas trays and wrapped with a barrier to gas 
and water film. Four batches were prepared: 1) ControI; 2) MAP with different N

2
/ 

CO2 ratios (70/30 and 20/80); 3) Trays with an iron oxide-based oxygen absorber. 
Tarts were stored at 20°C and sampIed for analysis at 0,7, 14,27,35 and 48 days. 
Determinations inc1uded microbioIogical analyses (total bacterial count, mouIds, 
yeast and staphyIococci), chemical-physical parameters (pH, water activity and dry 
matter), gas changes (C02, 02 and N2) inside MAP and AP trays, texture evoIution 
and sensory analysis at our laboratories. 

AP alIowed a shelf life of 48 days, MAP shelf lives were of 14 and 34 days for 
70/30 and (20/80), respectiveIy, while controI tarts spoiled after only 7 days. 

Key words: active packaging; modified atmosphere packaging; pastry products; 
sheIf life. 

INTRODUCTION 

Ambient cakes are intermediate to high moisture bakery products, as they have 
about 200/0 moisture and water activity (a

w
) ranging from 0.65 to 0.95 (Smith and 

Simpson, 1995; J ones, 2000). The main causes affecting their shelf-life are fust of a1l 
microbi al spoilage, mostly by mouIds, and secondIy staling (Smith et al., 2004). 
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Tbe reduction of microbial spoilage of bakery products is preferably obtained 
by controi of post baking contamination, mainly by using modified atmosphere 
(MAP) or active packaging (AP) (Smith and Simpson, 1995; Guynot et aL, 2003a; 
Guynot et alo, 2003b). 

Extensive studies have been done on the effect of MAP and AP on tbe shelf life of 
different bakery products (Smith et al., 1988; OoraikuI, 1991; Smith and Simpson, 
1995; Guynot et aL, 2004), but, at our knowledge there are no reports on tarts 
with a cheese filling. 

The aim of the present study was to verify the effects of MAP or AP packaging on 
extending the shelf life of a cheese tart. 

MATERIALS AND METHODS 

Che es e tarts were prepared following a traditional local recipe. Short pastry 
was prepared and pastry circ1es of 12 cm in diameter were obtained. The fìll
ing was obtained by mixing the different ingredients, mainly fresh grated ewe's 
cheese. An adequate amount of filling was layered in tbe center of the short crust 
circIe, that was subsequently shaped to give a 8 cm in diameter tart. The tarts 
were baked at 180°C for 15 minutes in a rotor oven, cooled and packaged inside 
barrier to gas trays (two for each tray) and wrapped with a barrier to gas and 
water film. Four batches were prepared, the 1st being the controI, the 2nd and the 
3rd (MAP) by using different N2/C02 ratios (79/30 and 20/80) and the 4 th (AP) by 
placing a sachet of a iron oxide-based oxygen absorber inside trays. Tarts were 
stored at 20°C and sampled for analysis at O, 7, 14,27, 34 and 48 days. A ten
gram sample was homogenized in 90 mL of sterile water, and serial dilution was 
performed before plating. Total bacteriai count, staphylococci, moulds and yeast 
were detected on appropriate media (CFU/g). Dry matter (dm), water activity (aw) 

and pH were measured both on homogenized short pastry and filling. Texture 
was determined with a texture analyser (TA-XT2, Stable Microsystems, Surrey, 
UK) with a 50 kg load cell. Textural determinations were made in three tarts per 
each lot by using a bIade set with knife edge for a cut test (HDP /BS), and a 5mm 
diameter cylinder probe (P /5), for a puncture test. Two indexes were used for 
both tests: a) maximum rupture force (as g); b) area under the curve (as g . mm) 
up to the maximum rupture force. The gas composition of at least tbree packages 
per each thesis were sampled and analyzed using a Combi Check 9800-1 gas 
analyzer (PBI-Dansensor, Denmark). Sensory ana1ysis involved asking thirty-two 
untrained consumers to evaluate the overall acceptance of the samples by using 
an hedonic scale from l to 7 (l, terrible; 4, acceptable; 7, excellent) for colour, 
olfactory intensity, taste and consistency 

RESULTS AND DISCUSSION 

The 02 concentration inside MAP and AP packages was cIose to 0% at the 
start ofthe experiment and increased only on MAP, which did not exceed 0.40%. 
The product has an a

w 
value higher than 0.9, thus is very susceptible to mould 

growth (Guynot et aL, 2003b). Controi tarts evidenced mycelia after seven days 
of storage, while inhibition of mould growth was dependent on CO2 concentration 
inside packages (Table 1). In fact, tarts spoiled after 14 and 34 days in 70/30 and 
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Table 1 - Total bacterta! count (PCA)x, yeast and mould (GYPD) and staphylococci (BP) growth ( as 
CFU / g) durtng storage of a cheese tart packaged with MAP or AP. 

Microbial Packaging Storage time (days) 

media O 7 14 27 34 48 

PCA Control 1.4x102 2.2x10s _w - - -
70/30Y 1.4x102 9.8x103 2.1x104 - - -
20/80 1.4x102 1.1x1Q4 1.2x104 5.9x10s 1.2x104 2.5x10s 

Absorber 1.4x102 <10 <10 <10 <10 <10 

GYPD Control <10 4.2x102 - - - -
70/30 <10 <10 <10 - - -
20/80 <10 <10 ~10 <10 <10 7.0x103 

Absorber <10 <10 <10 <10 <10 <10 

BP Control <10 <10 - - - -
70/30 <10 <10 <10 - - -
20/80 <10 <10 <10 <10 <10 <10 
Absorber <10 <10 <10 <10 <10 <10 

xPCA, Plate count agar; GYPD, Glucose yeast peptone dextrose agar; BP, Baird Parker Agar. 
Y70/30 = 70% N2 and 30% CO2; 20/80 = 20% N2 and 80% CO

2
• 

wSampling has been stopped due to visible mould growth on tarts. 

20/80 MAP packages, respectively, while the use of oxygen absorber prevented 
mould growth up to the end of storage. The number of total viable ceHs increased 
in tarts inside MAP packages up to 195 CFU, while no colonies were found on AP 
packaged samples. Staphylococci were not detected. Tarts evidenced a strong 
hardening of control samples after 7 days in storage, MAP tarts hardened after 
14 days (only in the external part in 70/30 samples), while tarts with absorber 
did not show significant changes in texture at the end of the 48 days in storage 
(data not shown). Sensory analysis gave values over the acceptability threshold 
for aH the storage period and no significant differences were detected among 
samples (data not shown). 
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