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The objective of this study was to find an environment friendly method of ginseng storage disease control
using a natural plant extract. Essential oil was evaluated in terms of its antifungal ability against a variety of
ginseng storage pathogens, and a variety of essential oils was conducted in order to assess the possibility of
applying them as a component of a disease control strategy. Direct treatment with essential oil was demon-
strated to exert a ginseng storage control effect. Methyl eugenol and thymol were shown to exert a mycelial
growth inhibition effect of 80% on PDA media, using a paper disc containing 200 ppm of essential oil against
Botrytis cinerea. The application of direct methyl eugenol treatment to ginseng resulted in a profound control
effect. Both spray and dipping treatment of each methyl eugenol as well as thymol, evidenced a disease
develoment of 10-20% as compared with the over 80% observed from all non-treated packages. Methyl
eugenol in the large packages resulted in a disease index of 0.60 in the two essential oil treatments and also a
small diseased area, as compared with the disease index of 1.65 and the wide diseased area observed in the
non-treatment groups. Treatment with a mixture (methyl eugenol + thymol) in the synergistic effect test
resulted in a relatively wide diseased area, as no discernable synergistic effect was detected. Methyl eugenol
and thymol can be utilized as control agents in an environmentally friendly ginseng storage treatment, owing
to the avirulent and clear effects detected in this study. In particular, ginseng must be ingested when fresh,
and this is why a product for the control of ginseng storage diseases is so necessary.
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Fig. 1. Inhibition of Botrytis cinerea grown on PDA using a paper
disc containing each essential oil.
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Fig. 2. Comparison of control effect against Botrytis cinerea
between methyl eugenol and thymol on four year-old ginseng
roots in medium size package stored at room temperature after
two weeks of treatment.
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Table 1. Disease index of ginseng roots treated by spray of methyl eugenol 200 ppm after two weeks stored at room temperature

Rootnumber 1 2 3 4 5 6 7 8 9 10

12 13 14 15 16 17 18 19 20 Ave.

Conttol - - - - - 1 1 1 1 2
Methyl eugenol - - - - - - - - - -

2 2 3 3 3 3 3 3 3 1.65
- - 1 1 1 1 2 3 3 0.60

-: no symptom, 1: diseased area under 20%, 2: 20-50%, 3: over 50%.

Thymol

Methyl eugenol + Thymol

Fig. 3. Synergistic control effect test of methyl eugenol (200 ppm), thymol (200 ppm) and a mixture with methyl eugenol(100ppm) and
thymol (100 ppm) after two weeks of spray treatment stored at room temperature.
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