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A novel approach for determination of invisible
quality changes in modified atmosphere packaged fresh and fresh-cut fruit and vegetables

Factors with impact on product odor and invisible quality changes:

Fresh and fresh-cut fruit and vegetables are alive and change quality during storage. From a consumer perspective, freshness of modified atmosphere packaged (MAP) produce is
related to product appearance at purchase. However, upon
opening freshness may be influenced by the odor coming
from the headspace of the package. The presence of offodors may lead to consumer rejections, food waste and lack
of re-purchase. Off-odors are invisible and may be a significant barrier against ready-to-eat convenience products.
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Raw material quality
Harvesting and handling
Pre-treatments before packaging
Packaging:
-- Material properties
-- Packaging design
-- Physical barriers against wounding

• The supply chain:
-- Temperature
-- Humidity
-- Storage time

Measurements of product odor and volatile compounds
Sensory panels can be used to study the package headspace but it is cost inefficient. Chemical analysis of volatile
organic compounds (VOCs) in the headspace is an
alternative method.

VOC analysis:
• Provide information about the intensity of a VOC inside a package.
• Can be measured nondestructively.
• Results can be related to sensory quality.

Visual quality after 8 days
Sensory scores:

Prediction of off-odor
from VOCs

5 °C
VOCs:
Dimethyl sulfide: 0.08 ng/g
Dimethyl disulfide: 0.02 ng/g
Sensory scores:

10 °C
VOCs:
Dimethyl sulfide: 0.71 ng/g
Dimethyl disulfide: 0.13 ng/g

The potential of the VOC method:
• Quality control of raw materials.
• Define factors involved in off-odor formation.

• Optimize the postharvest supply chain.
• Shelf-life simulations by use of predictive models.

