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Abstract. Fresh ginseng has a limited storage life due to the quality change caused by microbial spoilage
as well as physiological deterioration. The present study investigated the effects of 1-methylcyclopropene
(1-MCP) treatment, an inhibitor of ethylene action, on the microbial growth and quality maintenance of fresh
ginseng during storage. Harvested fresh ginsengs were treated with 1 pL-L" 1-MCP for 20 hours at 4°C
and then stored at room temperature (RT) for 18 days or low temperature (4°C) for 160 days. After 18
days of storage at RT, the percentage weight loss in 1-MCP treated fresh ginseng (8.3%) is lower than
that of control (10.1%). During long- term storage at 4°C, weight losses were increased slightly until 120
days without difference between non-treated and 1-MCP ginsengs. In contrast, after 120 days of storage at
4°C, higher increase in weight loss was observed in non-treated ginsengs than in 1-MCP treated ginsengs.
Respiration rate and ethylene production of fresh ginseng were reduced by 1-MCP treatments at RT. The
1-MCP treatment also resulted in lower microbial population compared to those of non-treated ginsengs at
RT. However, in ginsengs stored at 4°C for short-term (45 days), no differences were noted in weight loss
and microbial population between 1-MCP treated and non-treated ginsengs. Major ginsenosides was not changed
by 1-MCP treatment during the 7 days of storage at RT. Results suggest that 1-MCP treatment can be used
to maintain the freshness of ginseng at room temperature for short term storage and at low temperature for
long term storage. 1-MCP treatment could be applied on fresh ginseng to avoid deleterious effect of exogenous
ethylene during storage and shipping.
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Table 1. Effect of 1-MCP and storage treatments on weight loss of Ny/PE film packaged four-year-old fresh ginseng cultivated

under shade structure at Buyeo.

Storage condition

- Weight loss® (%) Off odors’
Temperature Treatment Period (Days)
Room temp. Control 7 1.35 £ 04 +++
(25 £ 2°C) 18 101 + 0.5 -
1 uL-L" 1-MCP 7 0.2 + 0.0 -
18 8.3 0.9 +++
Low temp. Control 20 0.2 £ 0.1 +
(4°C) 45 0.9 £ 0.0 "
1 uL-L" 1-MCP 20 0.4 + 0.0 +
45 04 + 0.0 +
Significance
Temperature (A) b
Treatment (B) NS

Period (C)
AxBxC

“Results are mean = SD (n = 10).

ySeverity of off-odors :-, not detected; +, very low and dissipating readily under aeration; ++, medium and persisting; +++, strong

and persisting; ++++ very strong and soft.
" Non significant or significant at p < 0.05,
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Fig. 1. Effect of 1-MCP treatments on the weight loss of unpackaged four-year-old fresh ginseng stored at room temperature
(A) and at 4°C temperature (B). Ginsengs cultivated and harvested under shade structure at Buyeo were used in this experiment.
The values are the means of three replicates and the vertical bars represent standard errors.
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Fig. 2. Change of weight loss in four-year-old fresh ginseng
treated with or without 1-MCP for long term storage at 4°C
temperature. Ginsengs were cultivated and harvested under
shade structure at Buyeo and were stored in an air tighten
plastic boxes for 160 days at 4°C temperature. The values
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standard errors.
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Fig. 3. Changes of the respiration (A) and ethylene evolution (B) in four-year-old fresh ginseng during 24 h after harvest. Ginsengs
cultivated and harvested under shade structure at Eumseong were used in this experiment. The values are the means of three

replicates and the vertical bars represent standard errors.
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Fig. 6. Effect of 1-MCP treatments on microbial growth of Ny/PE film packaged four-year-old fresh ginseng stored at room temperature
(A) and at 4°C temperature (B). Ginsengs cultivated and harvested under shade structure at Buyeo were used in this experiment.
The values are the means of five replicates and the vertical bars represent standard errors.

Table 2. Effect of 1-MCP and storage duration on microbial population of Ny/PE film packaged four-year-old fresh ginseng cultivated

under shade structure in Eumseung.

Storage days at room

Storage days at 4°C

Treatments Initial temperature (Log/cfu/g) (Log/cfulg)
(Log/cfu/g)
7 7 30
Control 3.6 £ 0.2° 6.2 £ 0.1 42 = 0.0 46 = 01
1 L-L" 1-MCP 40 = 0.3 6.1 £ 0.0 41+ 0.3 46 = 01
10 L-L™ Ethylene 39+04 6.4 £ 0.0 42 + 0.3 47 + 0.2
1 L-L" 1-MCP + 10 L-L" Ethylene 3.4 + 0.1 6.1+ 0.1 41 + 0.2 43 + 0.2

“The values are the means of five replicates and the vertical bars represent standard errors.
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