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ABSTRACT

MICROBIOLOGICAL QUALITY OF SHREDDED CHEDDAR CHEESE
PACKAGED IN MODIFIED ATMOSPHERES

By Evonne Laura Adhiambo Oyugi

Supervisor:  Dr. E. M. Buys
Department: Food Science

Degree: MSc (Agric) Food Science and Technology

Modified atmosphere packaging (MAP) is a technology commonly used to extend the
shelf life of cheese. However, MAP on its own is not always successful in the prevention
of mould growth on cheese because of residual levels of oxygen that may occur in the
package. As a result, oxygen scavengers in a laminate packaging film were combined
with MAP in this study to lower the residual oxygen conditions in shredded Cheddar
cheese packages. The study investigated the microbiological quality, shelf life extension
and mycoflora of shredded Cheddar cheese packaged in different modified atmospheres

with and without oxygen scavengers included in the packaging material.

Shredded Cheddar cheese samples were packaged with each of 3 atmospheres (air, 80%
CO,/ 17% N,/ 3% O, 73% CO; / 27% N3) combined either with an oxygen scavenging
or control film. The samples were stored for 16 weeks at 5 = 1°C and analysed for lactic
acid bacteria (LAB), yeast and moulds counts. In addition, the time taken for the first
visible signs of mould growth on the cheese was noted. Mould isolates from the cheese

were identified initially (0 weeks) and at 16 weeks.
The LAB counts in the cheese were unaffected by the gaseous atmosphere or packaging

film. The cheese packaged in the 73% CO, / 27% N, atmosphere combined with the

oxygen scavenging film had the lowest mould counts and the cheese in this packaging
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combination took 12 weeks to develop visible mould growth along with the cheese
packaged in the 73% CO, / 27% N; atmosphere in the control and 80% CO;/ 17% N,/
3% O, atmosphere in the oxygen scavenging film. The cheese packaged in the air
atmosphere combined with the control film had the highest yeast and mould counts and

took 4 weeks to develop visible mould growth.

The genus Penicillium predominated initially (week 0) at 41% of all mould isolates on
the shredded Cheddar cheese. At 16 weeks, the mycoflora differed according to the
treatment in which the cheese was stored and the species isolated were fewer in the
different treatments indicating that selection took place. In addition, the number of
species isolated from the shredded Cheddar cheese packaged in the film with oxygen
scavengers were fewer than the isolates from the cheese packaged in the control film

which indicated that the lower oxygen conditions further restricted the mould growth.

The results of the study indicate that the 73% CO, / 27% N, atmosphere in combination
with the oxygen scavenging film, resulted in the cheese with the best microbiological
quality. In addition, it had the fewest mould species causing spoilage indicating that the
atmosphere was restrictive to the range of species causing spoilage. While in general, the
use of the oxygen scavenging film in combination with MAP was more effective than the

control film in combination with MAP against mould growth.
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