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Research of Monoterpenes Content in the Atmosphere of Forest
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The biogenic emission of the atmospheric volatile organic compounds (VOCs) from the forests is dominated
by monoterpenes. This study investigated the changes in the concentration of monoterpenes distributed in
various types of forest near the Gangwon Nature Environment Research Park, Hongcheon, Gangwon Province,
Korea. Samples were collected from the three sites of different types of forest, including coniferous, broad-
leaved and mixed forests. Additionally, the seasonal and daily changes of monoterpene compounds were
monitored. Our results found the several types of monoterpene such as a-pinene, (3-pinene, camphene,
d-limonene, p-cymene and a-terpinene. The highest total concentration of terpene compounds was observed in
the coniferous forest. For the summer season, the total concentration of terpene compounds was highest in
coniferous and mixed forests, and that was also highest in broad-leaved forest for the autumn.
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Fig. 1. Sampling description.
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Fig. 2. Total ion chromatogram of monoterpenes standards
by GC/MS scan mode.

Table 1. Analytical conditions of the thermal desorber and the GC/MS.

Instrument

Conditions

Markes, Ultra TD autosampler

Tube: Tenax-TA and carbograph 1TD

Desorption temperature : 300C
Desorption time: 10 min
Thermal desorber . 1
Split: 20 mL min
Cold trap low temperature: -10TC

Cold trap high temperature: 300C

Cold trap holding time: 3 min
Flow path temperature: 150°C

Desorption flow rate: 50 mL min”

Varian, CP3800GC/1200MS

GC column: DB-IMS(60 mx 0.32 mmx (.25 fm)
Oven temperature: 40C (4 min) — 4C min" — 230C (0 min) — 20C min" — 280°C (6 min)

Column flow rate: 1.0 mL min’
GC/MS o
MS source temperature: 190C
Detector type: EI (Quadrupole)
Mass scan range: 40~300 amu

Electron energy: 70 eV
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Table 2. Total concentration of monoterpenes by forest type.

Season Coniferous Broad-leaved Mixed forest
forests forest
_______________________ ﬂg m-3 —————————————————
Spring 4.082 0.672 0.676
Summer 4.194 0.573 1.172
Autumn 2.542 1.359 0.704
Winter 0.167 0.019 0.018
Total 10.985 2.623 2.570
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Fig. 3. Seasonal concentration of monoterpenes by forest type.
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Fig. 4. Fractionation of monoterpenes by forest type in summer.
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Table 3. Seasonal concentration of monoterpenes by forest type.
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Type Season a-pinene [3-pinene camphene d-limonene p-cymene a-terpinene
rg m°
Spring 1.693 0.619 1.032 0.214 0.524 0.524
Coniferous Summer 1.819 0.264 0.990 0.126 0.215 0.215
forest Autumn 0.849 0.164 0.821 0.182 0.180 0.346
Winter 0.068 ND' 0.099 ND ND ND
Spring 0.125 0.056 0.176 0.058 0.257 ND
Broad-leaved Summer 0.155 0.033 0.244 ND 0.141 ND
forest Autumn 0.499 0.179 0.429 0.190 0.062 ND
Winter 0.019 ND ND ND ND ND
Spring 0.161 0.102 0.174 0.048 0.191 0.191
Mixed Summer 0.555 0.069 0.338 0.031 0.091 0.088
forest Autumn 0.222 0.051 0.195 0.067 0.102 0.159
Winter 0.018 ND ND ND ND ND
"not detected.
45 2 .
—(C— Coniferous b. —*— g-pinene
4 —-Broadleaved —&— [-pinene
35 —— Mixed 16 | ‘fzﬂi‘{lphenf
qE 3 —— p-cymene
?E 12 + —&— g-terpinene
g 25
‘;§ 2 08 |
E 15
T 04 b
05
0 n 0 . . -
06 06
d.
0.5 05 |
TE . 4 L
2 0.4 0.4
-E_ 0.3 03 |
g 0.2 02 |
© o1 01 |
0 . " . 0 " .

Spring Summer Autumn winter
Sampling time

Spring Summer

Autumn

Sampling time

winter

Hg. 5. Seasonal changes of monoterpenes concentration. a, total concentration of monoterpenes by forest type; b, the concentration
of monoterpenes in the coniferous forest; ¢, the concentration of monoterpenes in the broad-leaved fores; d, the concentration of
monoterpenes in the mixed forest.
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Fig. 6. Daily change of monoterpenes concentration on the
coniferous forest.
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Harrison, D., M.C. Hunter, A.C. Lewis, P.W. Seakins, T.W.
Nunes, and C.A. Pio. 2001. Isoprene and monoterpene
emission from the coniferous species Abies Borisii-regis
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Table 4. Daily concentration of monoterpenes on coniferous forests.

Sampling time a-pinene camphene (3-pinene p-cymene d-limonene (+)-3-carene Sum
(g m”
06:30~09:30 1.014 0.645 0.355 0.034 0.132 0.247 2.427
09:30~12:30 0.536 0.316 0.166 0.000 0.086 0.124 1.228
12:30~15:30 0.870 0.464 0.149 0.000 0.130 0.300 1.913
15:30~18:30 1.077 0.618 0.233 0.028 0.164 0.505 2.625
19:00~22:00 1.942 1.022 0.295 0.070 0.284 0.621 4234
22:00~01:30 1.693 1.032 0.619 0.524 0.214 0.524 4.606
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