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Abstract: In this research, monoterpene emissions were investigated from pine trees(Pinus densiflora) and in the forest
air in Simwon village at the Jiri Mountain. Air samples from an enclosed chamber and pine forest air were collected
using a Tenax TA Tube five times a day(at 09:00, 11:00, 13:00, 15:00, and 17:00) on 1 day per month from March
to November 2014. Selected needles and branches from individual pine trees were enclosed for the measurement of
their monoterpene emissions. The concentration and composition of emitted monoterpenes were analyzed in a time
series. The major components of monoterpenes emitted from pine trees were a-pinene, -myrcene, -phellandrene, and
B-pinene. Seasonal data showed that the concentration of monoterpenes emitted from pine trees began increasing in
June and reached its peak in August, decreasing thereafter. In addition, seasonal emissions of monoterpenes were dependent
on environmental factors such as temperature. The major species of monoterpenes in forest air were a-pinene, B-pinene,
and camphene. The concentration of monoterpenes in forest air began rising from March to April and reached its
peak in May; multiple peaks subsequently formed in July and November. Diurnal variation in monoterpenes decreased
from 09:00-10:00, reaching a low and high at 13:00-14:00 and 17:00-18:00, respectively.
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Figure 1. Enclosure chamber system for monterpene sampling.
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Table 1. Standard calibration for determination and comparison of monoterpene compound detection in encloser chamber and forest air.

Standard calibration curve

Comparison of monoterpene
compound detection

Purity

Compound % . Enclosure .

%) Regression equation Corre!atlonz chamber air Forfst air

coefficient(r”) (n=90) (n=135)
o-Pinene 98.0 y=3297x +2785 0.999 © ©
B-Pinene 94.0 y=2284x +1491 0.999 © D
B-Phellanderene 95.0 y=3641x +2617 0.999 © D
Chemphene 95.0 y=57x +49 0.998 > o
B-Myrcene 95.0 y=4878x +3348 0.998 > >
di-Limone 97.0 y=5784x +3591 0.997 > o
Terpinolene 85.0 y=4570x +3182 0.999 > [
Sabinene 80.0 y=3659x +4357 0.999 > [
3-Carene 99.0 y=3125x +3084 0.999 o >
Camphor 96.0 y=12413x +11387 0.999 o >
Terpineol 93.1 y=2720x +254 0.999 o [
a-terpinene 95.0 y=6642x +4840 0.997 o [
r-Terpinene 85.0 y=5247x +2419 0.998 o [

Note
n: means that sample amount

©: means that this compound was always detected during sampling period
: means that this compound was sometimes detected during sampling periodl
@®: means that this compound was never detected during sampling period
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Figure 2. Total concentration of monoterpenes, temperature and
relative humidity in the air of the enclose chamber containing
needles and branches of Pinus densiflora.
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mountin.
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Figure 4. Monoterpene concentration emitted from needles and
branches of pinus densiflora in the enclose chamber during the
period from April to November.
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