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Application of Master Packaging System to Fresh Shiitake Mushroom
Supply Chain on Semi-commercial Scale

Duck Soon An, Ji Hye Lee, Hye Lim Lee, and Dong Sun Lee*

Department of Food Science and Biotechnology, Kyungnam University, Changwon, 631-701 Korea

Abstract Master packaging system is a technology combining primary and secondary packaging to preserve the fresh
produce in the supply chain. Master packaging system with tailor-designed gas transfer and CO, absorber of Ca(OH),
was applied to fresh shiitake mushroom in its supply from farm to retail store. The temperature, humidity and package
atmosphere were monitored through the distribution and/or storage until the packages were opened to measure the mush-
room quality. Conventional perforated individual packages without secondary master pack were prepared and travelled
the same path for comparison purpose. While high temperature history was observed in some initial period of actual prac-
tice of the mushroom transportation and storage unexpectedly, the package atmosphere around the produce in the master
packaging system was maintained at modified atmosphere consisting of O, concentration of 0.4 to 4.2% and CO, con-
centration of 0.7 to 1.7%, which is known to be beneficial for the mushroom preservation. While curing the mushrooms
with precooled drying was effective for quality preservation, positive effect of master packaging system could be apparent
for the uncured mushroom. Harmonized combination of curing treatment, master packaging system and temperature man-
agement was suggested for the best quality preservation of the fresh shiitake mushroom.
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Fig. 1. Master packaging system of shiitake mushroom.
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Fig. 2. Distribution flow of fresh shiitake mushroom.
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Fig. 3. Temperature and humidity history of the shiitake mushroom packaging during distribution process. The letters, A, B, C and D
refer to the locations in the supply chain. Solid lines are for the cured mushrooms while dotted lines are for non-cured ones.
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Table 1. Gas concentration of fresh shiitake mushroom packages

SRSE 75

Package atmosphere
}T;zZs?fEE; Master package (secondary) Indlvifuglgs(ti rrm;?l/(az z;;kage Control
0, (%) CO, (%) 0, (%) CO, (%) 0, (%) CO, (%)
Cured mushroom
21 24421 1.0£0.3 0.5£0.5 1.740.3 20.610.2 0.3+0.2
49 2.5£1.0 1.510.3 4.2+1.1 1.710.4 20.410.3 0.710.3
Non-cured mushroom
21 1.410.7 0.610.3 0.410.3 0.840.3 20.6£0.1 0.410.1
49 2.6%1.7 0.440.1 4.2+1.3 0.7£0.2 20.5+0.1 0.510.1
Values are given in meantstandard deviation.
Table 2. Hardness and surface color of fresh shiitake mushroom at end of the supply chain
. Surface color
Curing treatment Package treatment Hardness(g) 3 ” b
Cured Control 435+107a 57.243.5a 3.440.9b 28.312.2¢
Master packaging 419492ab 58.9+3.8a 2.510.9¢ 29.5+2.6bc
Control 354+104b 47.243.7b 4.1£1.3a 32.0£3.2a
Non-cured
Master packaging 402194ab 44.413.2¢ 3.2+1.3b 30.0+2.4b

Values are given in meantstandard deviation. Any two values in the same column followed by the same letter are not significantly

different (p<0.05) by Duncan’s multiple range test.
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