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Induction Effect of Biotic and Chemical Elicitors Treatment for the
Increase of Essential OQil Content from Trees

Ha-Young Kang*, In-Gyu Chei and Sung-Suk Lee

Korea Forest Research Institute

In order to artificially increase the contents of essential oils from 4 different trees by inducing with elicitors, 5
kinds of chemical elicitors and 4 kinds of biotic elicitors were selected. Before treatment, the contents of essential
oils from Japanese Cypress (Chamaecyparis obtusa), Sawara cypress (Chamaecyparis pisifera), Japanese Red Pine
(Pinus densiflora), and Korean Pine (Pinus koraiensis) were 2.0, 1.6, 0.4, and 0.7 percent, respectively, and the
maximum content of essential oils from all species were reached in July. By most of elicitors, the essential oil
content was generally increased after 6 months later, but some of elicitors did not affect the content of essential
oil. Finally, the appropriate inducers for artificially increasing the essential oil were respectively selected
depending on each species; Schizophyllum commune Fries for Japanese Red Pine and Japanese Cypress,
hydrogen peroxide for Korean Pine, and B-pyridone for Sawara cypress. Especially, hydrogen peroxide and B-

pyridone could be wide spread inducer for all 4 species.
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Fig. 1. Calibration curves of essential oils analyzed by gas
chromatography

W; Pinus densiflora, @ ; P. koraiensis, &A; Chamaecyparis obtusa,
O ; C. pisifera
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Fig. 2. Seasonal variations of essential oil content from
coniferous needles

W: Pinus densiflora, @ ; P. koraiensis, &; Chamaecyparis obtusa,
O ; C. pisifera
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Table 1. Variations of essential oil content in Pinus densiflora needle

Essential oil content by elapsed time after treatment(v/w%)

Elicitor
1 month 2 months 3 months 4 months 5 months 6 months
Hydrogen peroxide 0.48+0.08 0.53+0.05 0.57+0.06 0.53+0.05 0.48+0.07 0.57x0.05
Chitin 0.45+0.07 0.58+0.08 0.45+0.08 0.49+0.11 0.43+0.01 0.53x0.05
o-Pyridone 0.44+0.04 0.57+0.17 0.50+0.05 0.44+0.08 0.45+0.05 0.54+0.07
B-Pyridone 0.42+0.04 0.54+0.03 0.40+0.08 0.46+0.07 0.45+0.06 0.51+0.09
¥-Pyridone 0.35+0.02 0.39+0.07 0.40+0.07 0.32+0.04 0.33+0.04 0.46+0.04
A. mellea (ARM) 0.47+0.08 0.51+0.09 0.53+0.04 0.47+0.10 0.43+0.08 0.53+£0.05
E pinicola (FOP) 0.48+0.05 0.59+0.09 0.63+0.00 0.45+0.07 0.49+0.03 0.55+0.08
S. commune (SCC) 0.44+0.01 0.59+0.08 0.62+0.30 0.49+0.12 0.51+0.10 0.60+0.06
C. versicolor (COV) 0.38+0.03 0.52+0.10 0.50+0.07 0.55+0.20 0.46+0.01 0.54+0.19
Control 0.39+0.02 0.45+0.12 0.48+0.07 0.40+0.06 0.39+0.05 0.46x0.09
Each data represents the meantS.D. from three replicates
Table 2. Variations of essential oil content in Pinus koraiensis needle
Elicit Essential oil content by elapsed time after treatment(v/w%)
citor
1 month 2 months 3 months 4 months 5 months 6 months
Hydrogen peroxide 0.69+0.09 1.17£0.12 0.89+0.37 0.94+0.26 1.09+0.02 0.87+0.15
Chitin 0.41+0.07 0.88+0.11 0.75+£0.12 0.83+0.35 0.94+0.02 0.72+0.13
o-Pyridone 0.56+0.05 0.90+0.13 0.82+0.18 0.73£0.17 0.90+0.06 0.69+0.04
B-Pyridone 0.57+0.02 1.12+0.13 0.78+0.05 0.93+0.21 1.01£0.15 0.84+0.05
v-Pyridone 0.62+0.05 1.07+0.24 0.57+0.08 1.02+0.23 0.86+0.32 0.71x0.20
A. mellea (ARM) 0.66+0.10 0.67+0.10 0.67+0.07 0.59+0.20 0.74+0.12 0.51+0.01
E pinicola (FOP) 0.69+0.15 0.80+0.04 0.67+0.16 0.58+0.04 0.79+0.17 0.63+0.12
S. commune (SCC) 0.72+0.20 0.67+0.13 0.88+0.11 0.7520.17 0.92+0.15 0.68+0.16
C. versicolor (COV) 0.59+0.07 0.87+0.16 0.93+0.30 0.72+12 0.92+0.27 0.78+0.20
Control 0.54+0.06 0.87+0.19 0.64+0.13 0.71+£0.20 0.81+0.09 0.68+0.10

Each data represents the meant+S.D. from three replicates
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Table 3. Variations of essential oil content in Chamaesyparis obtusa needle

Essential oil content by elapsed time after treatment(v/w%)

Elicitor
1 month 2 months 3 months 4 months 5 months 6 months
Hydrogen peroxide 1.65+0.06 3.13+0.22 2.15+0.18 2.08+0.38 1.84+0.09 2.23+0.08
Chitin 1.89+0.22 3.12+0.12 1.8320.06 2.09+0.45 1.91+0.36 2.09+0.26
o-Pyridone 2.18+0.13 3.00+£0.48 2.12x0.16 1.88+0.04 1.90+0.14 2.41+0.27
B-Pyridone 3.00x0.54 3.06+0.58 1.50+0.24 2.19+0.13 2.13x£0.38 2.49+0.24
v-Pyridone 2.16+0.21 2.69+0.52 1.68+0.32 1.61+£0.29 1.60+0.09 2.07+0.23
A. mellea (ARM) 2.25+0.44 2.49+0.77 1.65+£0.23 1.66+0.50 2.12+0.33 2.08+0.36
F. pinicola (FOP) 2.67+0.46 3.58+0.77 2.02+0.33 1.97+0.52 2.18+0.34 2.56x0.21
S. commune (SCC) 2.61x0.26 3.40+1.04 2.35+0.01 2.48+0.46 3.02+0.87 2.82+0.75
C. versicolor (COV) 2.22+0.19 2.87+0.85 1.48+0.20 1.960.60 2.85+0.44 2.37x0.57
Control 1.98+0.31 2.87+0.27 1.32+0.19 1.81£0.18 2.51+0.41 2.04+0.21
Each data represents the meantS.D. from three replicates
Table 4. Variations of essential oil content in Chamaesyparis pisifera needle
Elicit Essential oil content by elapsed time after treatment(v/w%)
citor
1 month 2 months 3 months 4 months 5 months 6 months
Hydrogen peroxide 1.62+0.08 2.65+0.15 1.60+0.74 1.89+0.31 2.19+0.38 2.34+0.17
Chitin 1.65+0.12 1.87+0.22 1.74+0.76 1.57+£0.21 2.03+0.35 2.12+0.30
o-Pyridone 2.01x£0.04 2.16+0.34 1.66+0.26 1.72+0.14 2.22+0.08 2.39+0.36
B-Pyridone 2.01+£0.22 2.33+0.64 1.99+0.09 1.92+0.28 2.68+0.18 2.55+0.18
Y-Pyridone 1.67+0.13 1.94+0.45 1.56x0.11 1.70£0.40 2.47+0.49 2.02+0.25
A. mellea (ARM) . 1.77£0.16 1.93x0.64 1.38+0.11 1.75+0.25 2.22+0.42 2.1320.25
E pinicola (FOP) 1.83+0.16 2.19+0.09 1.49+0.20 1.95+0.06 2.40+0.11 2424036
S. commune (SCC) 1.28+0.28 1.63+0.05 1.37+0.61 1.33£0.42 1.04£0.21 1.76+0.36
C. versicolor (COV) 155+0.11 1.79+0.25 1.42+0.18 1.71£0.06 1.35+0.28 2.02+0.09
Control 1.56+0.22 1.62+0.34 1.3120.18 1.32+0.23 1.94+0.35 1.81+0.64

Each data represents the meantS.D. from three replicates
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Table 5. Increasing ratios of essential oil content in needles of treated trees by various elicitors compared with untreated one

Increasing ratios of essential oil content(%)"

Elicitor
P. densiflora P, koraiensis C. obtusa C. pisifera
Hydrogen peroxide 239 279 9.3 29.3
Chitin 15.2 59 2.5 171
-Pyridone 174 15 18.1 32.0
B-Pyridone 10.9 235 22.1 409
v-Pyridone 0.0 44 1.5 11.6
A. mellea (ARM) 152 250 2.0 17.7
E pinicola (FOP) 19.6 74 25.5 337
S. commune (SCC) 304 0.0 38.2 2.8
C. versicolor (COV) 174 147 16.2 11.6

DEssential oil contents of needles after 6 months of elicitor treatment
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