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Abstract

In modern advanced information society, many people feel stressed and become exhausted both mentally
and physically. As a result, a significant number of people develop life-style related diseases. Treatment
options for such illness include conventional medical therapies provided within the framework of urban living,
and the forest therapy that utilizes natural forest. In forest, aromatic chemical substances, called phytoncides
(phyto means “plant” and cide means “kill”), are radiated by plants. Phytoncides are suggested to have
antibacterial, insect deterrent, odor eliminating, deodorization, and refreshing effects. Furthermore, the role
of antioxidants has become increasingly important, as excessive cannot be deal with by our biological defense
mechanism only.

In the present study, we focused on the antioxidant defense effect of phytoncides with the aim of effective-
ly using the secondary metabolites of plants. Specifically, four types of phytoncide liquid were prepared using
a wide variety of plant extract, and the antioxidant effects of the liquids were examined based on their DPPH
(1,1-Diphenyl-2-picrylhydrazyl) - radical elimination action. The highest radical elimination action was
observed against a compound where hydroxyl and methoxy groups are bonded to the benzene ring in ortho
(1,2-) position. It was therefore suggested that the alove phytoncide liquid, which consists of many types of
plant extracts, have marked antioxidant effect.

Key words : phytoncide, forest therapy, antioxidant effect, DPPH (1,1-Diphenyl-2-picrylhydrazyl) -
radical
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% 2 Antioxidative activities

Type of DPPH radical scavenging effect SuD:;?:;gzsdfflfz zzase
Phytoncide
Scavenging effect (%)? | SCs» | Scavenging effect (%)
Type-A 97.1 23 49.9
Type-AB 97.1 24 60.7
Type-CY 98.7 24 51.2
Type-D 100.0 6 30.1
o —Tocopherol 95.0 6 -

a) Corrected concentration 0.2 mg/mL
b) 50% Scavenging concentration (£tg/mL)

c) SOD active value (%)
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(20)

(8)
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B2 GC-MS Chromatogram of D type
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: TC-WAX, 60 m X 0.25 mm

(6)
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Injection : 240°C

: 70°C ~240°C (3°C /min )J
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B3 GC-MS Chromatogram of water layer.
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% 4 DPPH radical scavenging effect

Type-D Scavenging effect (%)? SCsy”

Water layer

7

Hexane layer

9

a) Corrected concentration 0.2 mg/mL
b) 50% Scavenging concentration (ttg/mL)

5 DPPH radical scavenging effect of compound in water layer

DPPH radical b)
Compounds Scavenging effect (%)? SCs0
2-Methoxyphenol (10) 93.8 3
2-Hydroxy-3-methyl-2-cyclopenten-1-one (12) 82.2 50
Phenethyl alcohol (13) 15.3 >400
2-Methoxy-5-methyl phenol (14) 97.7 1
2-Methoxy-4-methyl phenol (15) 99.7 4
Eugenol (19) 96.9 1
4-Allyl-2,6-dimethoxyphenol (24) 98.7 2
Vanillin (25) 46.4 286
a) Corrected concentration 0.2 mg/mL
b) 50% Scavenging concentration (ttg/mL)
OH CHo0H

CHoCl
OCHg3
CH3(CH2)30(CH2)20H  CH3(CH2)11N(CH3)2

@) 4)

(10) (n

OH OH

OH C2H40H
OCH3 OCH3 OCH3
H3C: 0
HaC or

(12) (13)

HaCN(CHg)11CH3 tobd

H3CO

CH2CH=CH2

(22) (24

CH3 CH2CH=CHa
(14) / (15) (19)
CHO H3CN(CHg)13CH3
OCH3
OH
(25) (27)

4 Chemical structure of main compounds in water layer
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