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Master Packaging System of Fresh Produce

Dong Sun Lee*
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Abstract Properly designed plastic packages of fresh produce can preserve the quality by maintaining the optimal mod-
ified atmosphere (MA) at optimal low temperature conditions, but cannot do so at temperature abuse conditions in retail
stage due to occurrence of injurious package atmosphere coming from imbalance between respiration and package gas
permeation. Master packaging system consisting of a double-layered secondary package wrapping several individual (pri-
mary) packages has been proposed and applied recently to the commaodities of sweet persimmon, king oyster mushroom,
chestnut and strawberry. The master (secondary) pack is designed to be stored and distributed under chilled temperature,
and then dismantled when moved to the retail display from the presale chilled storage. The master packaging system tak-
ing into consideration temperature dependence of produce respiration and package gas transfer was looked into with
examination of its design variables to maintain the beneficial MA. Mathematical model was provided to help the design
of master packaging system creating the desired MA. Its benefits of quality preservation and its limitations in practices
of fresh produce marketing were discussed. Further research direction to extend the applicability of the produce master

packaging system was presented.
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Fig. 1. Concept of master packaging applicable to fresh produce
supply chain. Adapted from Jeong et al.?.
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Fig. 2. An example of combination of individual (primary) and
secondary packages in produce market.
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respiration, gas barrier and temperature in the logistic stages of
master packaging system.
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Fig. 4. An example of atmosphere estimation for master package containing 6 individual primary packages of 500 g for strawberry at
0°C. Dotted lines are for master package of 30 um low density polyethylene and solid ones for individual 30 um polypropylene packages
of 3 microperforations of 100 um.
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Table 1. Design factors in master packaging system of fresh produce

Logistic factors

Master (secondary) pack

Individual (primary) pack

Temperature
Duration of each stage

Number of individual packs (total weight)

Packaging film (material, thickness, surface area,

and perforation size and numbers)
Volume
Gas and moisture absorbers

Produce weight

Packaging film (material, thickness, surface
area, and perforation size and numbers)
Volume
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Fig. 5. Relationship between O, and CO, concentrations of
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of simulated retail display. Adapted from Jo et al.!V.
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