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Abstract

We investigated the causes of quality loss of fresh ginseng during simulated export by air and ship. Fresh ginseng
was washed and packed in large (5 kg) or small (500 g) functional low-density polyethylene (LDPE) film packages.
The packages were then stored under a range of temperatures, to simulate various export conditions. For export
by air, the storage temperatures were 15°C and 25°C, for 4 days. For export by ship, the storage temperatures
were 1C and 5C, for 14 days. At the conclusion of the export simulation experiment, ginseng was stored at
10°C to simulate distribution conditions. We found that loss under simulated export was mostly through softening
and decay due to fungal infection. The time point at which the combined loss from softening and decay due to
fungal infection reached 20% was considered the limit of distribution. Following air export simulation at 25C,
ginseng in the large and small LDPE film packages lasted for 10 days and 6-7 days, respectively, whereas after
air export simulation at 15°C, it lasted for 17 days and 12-13 days in the large and small packages, respectively.
Following ship export simulation at 5°C, ginseng in the large and small packages lasted for 21 days and 28 days,
respectively, whereas after ship export simulation at 1°C, it lasted for 24 days and 29 days in the large and small
packages, respectively. The fungi responsible for the loss of fresh ginseng quality were mostly Fusarium sp., Botrytis
sp., and Penicillium sp. The dominant strain at 25°C was Fusarium sp., whereas Botrytis sp. was dominant at
lower temperatures.
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Fresh ginseng packaged with 5 kg

Fresh ginseng packaged with 500 g

Fig. 1. Appearance of fresh ginseng packaged with 5 kg and 500 g during storage under simulated export conditions and distribution.

g

Fig. 2. Grade of quality loss types during storage under simulated export conditions and distribution.

Stage 0, step that does not occurrence mold or soft rot; Stage 1, step of recognizing that the mycelium of mold is closely observed at the head of ginseng; Stage 2, step
of observing the mold and soft rot on the root and head of ginseng; Stage 3, step that can be eaten if the mold or soft rot occurred, but the part is removed; Stage 4,

unsalable step.
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Fig. 3. Changes in O, (A) and CO, (B) concentrations of fresh ginseng packaged with 5 kg during storage under simulated export conditions

and distribution at 10C.

W, 25°C simulated export conditions by air transport; [], 15°C simulated export conditions by air transport; @, 5°C simulated export conditions by ship transport; O, 17T

simulated export conditions by ship transport.
| (25C and 15C), | (I°C and 5C) meaning the day of distribution at 10°C.
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Fig. 4. Changes in O, (A) and CO, (B) concentrations of fresh ginseng packaged with 500 g during storage under simulated export conditions

and distribution at 10T.

M, 25°C simulated export conditions by air transport; [, 15°C simulated export conditions by air transport; @, 5°C simulated export conditions by ship transport; O, 17

simulated export conditions by ship transport.
| (25C and 15C), § (I'C and 5°C) meaning the day of distribution at 10°C.
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Fig. 5. Softening (A) and decay (B) ratio of fresh ginseng packaged with 5 kg during storage under simulated export conditions and

distribution at 10TC.

M, 25°C simulated export conditions by air transport; [], 15°C simulated export conditions by air transport; @, 5°C simulated export conditions by ship transport; O, 17T

simulated export conditions by ship transport.
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Fig. 6. Softening (A) and decay (B) ratio of fresh ginseng packaged with 500 g during storage under simulated export conditions and

distribution at 10TC.

M, 25°C simulated export conditions by air transport; [, 15°C simulated export conditions by air transport; @, 5°C simulated export conditions by ship transport; O, 17

simulated export conditions by ship transport.
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Fig. 7. Overall loss and limit period of fresh ginseng packaged with 5 kg (A) and 500 g (B) during storage under simulated export conditions
and distribution at 10T.
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Fig. 8. Fungal strains involved in the loss of fresh ginseng packaged with 5 kg during storage under simulated export conditions and
distribution at 10TC.
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