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Analysis of the aromatic components of the forest bathing

Tag— Woo Noh and Seog—Sin Yoo

(Pacific R& D Center)

ABSTRACT

As the suitable place of the forest bathing, Two places of the needle-leaf trees,
which are located in the Oh-Saek mineral spring near place from the Sorak
mountain, were selected.

And then, Headspace gas trapping apparatus were setted in that two places
and the aromatic components of the forest were adsorbed by Tenax-TA column
for 24 hours.

And Tenax-TA column were analyzed by the GC & GC—MS.

The analyzed components were found to contain up to between 70—80% of
pollutants, which are Toluene, Methyl Chloride, Hexane, P-Xylene, Ben-
zZene, . . . etc.

On the other hand, the aromatic components of the forest, which give
aromatheraphitical effectness, are as follow . alpha-Pinene, Limonene, 1,8—Cin-
eol, Benzaldehyde, ... etc.
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<Y —-1> Tenax—TA Columno] 2% 4L vdk AR ¥3 #X
(1) Air Pump (2) Tenax—TA Column (3) Filter Tube
(4) Tenax—TA Column A E& 4z}R2 =22 I (5) Flow Meter
(6) Silicon Tube (7) th71Fo] HAiHO Ue HEF HE

7h A" d71Fe] s e W JAE(7)S Filter Tube(3)& F3td
Tenas—TA Column(2)o] &323c.

. &7 JE o199 F7], FEAHESTS Tenax—TA Columng F 33 ¥
Tenax—TA ColumnAE& 42823 (4), Silicon Tube(6)g A 834
Air Pump(1)o] £23% ¥ Vent®t}.
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<13y —2> Headspace Injection to GC and GC—MS

(1) 4 Valve(Valve—1I)

(2) Stainless Steel Pipe(1.0mmi.d, 1/16 inch o.d)

(3) Tenax—TA Column(4mm i.d x 90mm L.) Tenax—TA (60/80 mesh)
(4) Heating mantle(200C) (5) Liquid Nitrogen Trap Jar

(6) 6—Way Valve(Valve— 1) (7) G.C Injection Port

(8) PEG —20M Fused Silica Capillary Colum(0.25mm i.d X 60m L.)

(9) Flow Meter (10) F.l.Detector (11) Needle Valve
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|£C —MS Condition

Apparatus . Hitachi M—80 B

Column . Fused Silica Capillary, PEG —20M, 0.25mm X 60m
Carrier Gas : He

GC Oven Temperature . 60C to 210C

Program Rate : 3°C/min

Injection Temperature . 340°C

Interface Temperature . 220C

Ionization Voltage : 1907C

GC Condition

Apprature . Hitachi 163 GC

Column . Fused Silica Capillary, PEG —20M
Program rate : 3°C/min

Oven Temperature . 70°C to 220C

Carrier Gas . Nj, 1.38ml/min

Inlet Pressure : 1.5Kg/Cm?

Detector : F.I.D

Detector Temperature : 220°C
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Table—1
Peak No.
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21
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22
23
25
26
28
28
30
31
32
33
39
40
41

MER W M2

C I
Pentane
Hexane
Ethyl Ether
Hexene
Heptane

Carbon Disulfide
Methyl Cyclohexane
Octane

Acetone

Acrolein
Tetrahydrofuran
Ethyl Acetate
Nonane

2 — Butanone
Methylene Chloride
Benzene

Methyl Vinyl Ketone
Diacetyl

Pentanal

3 —Pentanone
Decane

4 —Methyl —2 — Pentanone
Butyl formate

1,1,2,2 — Tetrachloroethylene

Alpha —Pinene
Tolune

Butyl Acetate
Undecane
Hexanal

Ethyl Benzene
P—Xylene

M —Xylene
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ARG (%)

4.65*
18.50*
7.96*
0.08*
0.54*
0.39
0.20*
0.47*
8.52%
0.08
0.78*
0.79
0.51*
0.26
4.64*
1.60*
0.21
0.10
0.20
0.05
0.31*
0.42
0.52
0.23*
0.07
23.33*
0.58
0.02*
0.97
2.51*
0.81*
1.31*

BA 9 (%)

2.40*
8.50*
4.56*
1.08*
1.15*
0.36
0.54*
1.20*
5,20*
0.26
0.40*
0.71
0.62*
0.47
5.83*
0.90*
0.47
0.11
0.20
0.16
0.32*
0.86
0.34
0.25*
0.05
38.12*
0.90
0.08*
0.53
2.95*
1.31*
1.30*



Peak No. A B o ARG (%) BA 2 (%)
41 Butanol 0.06 0.17
44 Heptanal 5,32 2.34
45 O —Xylene 0,99* 1.04*
46 2 —Methoxyethanol — 0.04
46 Limonene 0.19 0.10
47 1,8 —Cineol 0.04 0.11
51 Pentanol 0.01 0.08
57 Octanal 0.68 0.52
58 Cyclohexanone 0.41 0.44
60 N, N-—Dimethylformamide 0.92* 0.37*

65 Nonanal 1.02 1.40
66 2 — Butoxyethanol 0.38 0.30
73 Citronellal - 0.05
75 Decanal 0.31 0.32
78 Camphor 0.37 0.12
79 Benzaldehyde 1.39 1.05
82 Longifolene 0.18 0.10
83 Bornyl Acetate 0.03 0.03
88 Acetophenone 0.46 0.31
90 Borneol 0.03 0.06
92 Methyl Salicylate 0.94 1.24
99 Dodecanol 0.12 0.11

100 Phenol 1.02 0.55
101 P —Cresol - 0.04
Total 97.20 93.03
*oFE R
mo A £

1) AX|Y

A4 1037 BEe 22 sdem o F 53] 4ES ¥Y @ AH 24
24 E& 24 Tolune(23.33% ), Hexane(18.50% )}, Ethyl Ether(7.96% ), Methyl
Chloride(4.64%), P—Xylene(2,51% )55 9] 21% 79.6%, 38 w3k HJRo
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2 Heptanal(5.32%), Benzaldehyde(1.39% ), Nonanal(1.03%), Methyl Salicy-
late(0.94%), Decanal(0.31%), Octanal(0.68% ), alpha—Pinene(0.07%), Limo-
nene(0.19%), 1, 8—Cineol(0.04%) 552} 32% 17.6% = 3 =AU}

2) BX|o

AA 10878 HAES 2 sdoer olF 567 ARE A3 Z} T 2
2 EA=2A Tolune(38.12%), Hexane(8.50%), Ethyl Ether(4.56%), Acetone
(5.2%), Methyl Chloride(5.83%), P—Xylene(1.31% )% % ¢ 21% 78.13%, 4
g8 w3 AgJE o2 Heptanal(2.34%), Hexanal(0.53% ), Benzaldehyde(1.05
%), Methyl Salicylate(1.24%), Nonanal(1.02%), Octanal(0.52%), alpha—Pi-
nene(0.05%), Limonene(0.10%), Citronellal(0.32%), 1,8 —Cineol(0.11%)% %
o] 35% 12.19% =2 &< =AU

3) A, B Age By A Fa oF 2 HAA 80%=2 A dHFES
AR o] AFE HA2A FHI HE Aoz AP At o oF
Fo] AL Az Pol 2¥9dE AL ¢ F ANUZL, AEE BYF HE A
2. TerpeneZ| 2] alpha— Pinenene, Limonene, 1,8—Cineol ... 5%2] A& H}
= Heptanal, Nonanal, Octanal, Benzaldehyde ... 5% 2] Aldehyderl 8] A &o]
gAYz Fo| A& HAES ¢ & U
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