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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.
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Z= 2 Antioxidative activities
. . - Superoxide dismutase
Type of DPPH radical scavenging effect tiies alfa
Phytoncide
Scavenging effect (%) | SCs” | Scavenging effect (%)¢
Type-A 07.1 23 49.9
Type-AB 97.1 24 60.7
Type-CY 98.7 24 91.2
Type-D 100.0 6 30.1
o —Tocopherol 95.0 6 -
a) Corrected concentration 0.2 mg/mL
b) 50% Scavenging concentration ((g/mL)
c) SOD active value (%)
(5) (27) (4)
(18) (2) (20)
(20) (6)
:
(8) i Column : TC-WAX, 60 mx0.25 mm
- " (11) Tz-::mp_ : 700C ~2407C (3C /min)
(11) Column : TC-WAX, 60 mx0.25 mm L injection : 240C o
(17) Temp  :70°C ~240°C (3°C /min)
A Injection : 240°C (22)
X 5 |
(3) (22)
(1) (] (7) (16) " (14),(15)
R (24) (27)
| (19)
n n (12) l 1 (24)
(10)
| u \ 13) ,(25
l H\ / +] LA
h‘l q.u.Lh_Jul LA
- T “ 10.00 30.00 50.00 70.00 90.00 (min)
10 50.00 70.00 min)
0o 3oijp | | ¥ 3 GC-MS Chromatogram of water layer.
X| 2 GC-MS Chromatogram of D type
DWTGC-MSa#hT (K3) %47V, L ZFER15
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7% 3 Indentified compounds in Type D

09

Composition (%) Composition (%)
Peak No. | R. T¥ Compounds Ether Water | Peak No. | R. 1 Compounds Ethe.r Water
extracts | extracts extracts | extracts
(1) 21.72 | Thujone 3.453 — (16) 42.97 | Phenol 1.755 0.251
(2) 24.96 | Benzyl chloride trace 8.115 (17) 45.02 | Iso—amyl salicylate 3.964 —
(3) 26.45 | Linalool 2.191 | 0.008 (18) | 47.80 | Cedrol 12.208 | 0.223
(4) 27.57 | Diethyl glycol monomethyl ether trace | 15.113 (19) 48.21 | Eugenol 2.143 0.019
(5) 27.93 | 2-(2-Methoxyethoxy) ethanol 7.247 = (20) 52.31 | Glycerin 6.549 | 35.576
(6) 30.32 | N,N-Dimethyl dodecyl amine trace | 13.871 (21) 54.64 | a-Hexyl cinnamaldehyde 1.704 —
(7) 30.77 | p-tert-Buthylcyclohexyl acetate 4.123 — (22) 57.17 | N-Benzyl-N-methyl-dodecyl amine trace 5.234
(8) 32.52 | a-Terpineol 8.463 — (23) 57.63 | Dodecanoic acid 1.382 —
(9) 35.49 | 2-Methyl-2-butenoic acid 1.680 — (24) 58.54 | 4-Allyl-2,6-dimethoxyphenol trace 0.051
(10) | 37.60 | 2-Methoxyphenol trace | 0.155 (25) 59.03 | Vanillin trace | 0.037
(11) 38.66 | Benzyl alcohol 2.880 = (26) 61.81 | Benzyl benzoate 5.783 0.131
(12) 38.76 | 2-Hydroxy-3-methyl-2-cyclopenten-1-one | 0.178 0.042 (27) 63.11 | N-Benzyl-N-methyl-tetradecyl amine trace 2.771
(13) 39.58 | Phenethyl alcohol 0.644 —
2-Methoxy-5-methylphenol sssato
14 15y | 41.03 or trace | 0.131
2-Methoxy-4-methylphenol

a) Retention time (min)

(9002 T'ON/LTOA) SZON HOUVASHA VINOIV
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< 4 DPPH radical scavenging effect

Type—-D Scavenging effect (%) B,
Water layer 100.0 7
Hexane layer 95.5 9

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

= 5 DPPH radical scavenging effect of compound in water layer

DPPH radical .

s Scavenging effect (%) SCso
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 (ug/mL)

CH»Cl CH20H

OCH3
CH3(CH2)30(CH2)20H  CH3(CH2)11N(CH3)2

(2) (4) (6) (10) (11)

OH CoH40H
OCH3 OCHz3 OCHg3
HaC\ A\

CHoCH=CH>
(12) (13) (14) / (15) (19)
’ OH CHO
3CN(CH2)11CH3 H3CN(CH2)13CH3
‘H3CO OCH3
OCH3
CHoCH=CH> OH
(22) (24) (25) (27)
[X] 4 Chemical structure of main compounds in water layer
FHBEEICOWTEELZEZ A, WTFNokE b X N3z ELHSIITE-, —FH, (14) BLUL (15)
vEVEREREEL, EFu¥x LR (-0H) & X IZBWTIE, DT 2L IEEDHFIIEVLDFED 6
b ¥ E (-OCHz) 2o-FLmZHMRL T35 I &h N2 E6, EFOF VR L TXFILED
5, CNH2DODEBRBEDEENTEERIDOERKIC p~PZICHAZL TWB LD b m-ICEALL TWBS
o2 T3 bDERAbNDE, ¥, RVFPVERICEF MBI ANBEEGRZEL L TWARERRKD—DTIEZ

BXIINVEEXMNFVENEET S (10) £ b ¥, W EEEL 1,
EIOBEFE L L TAFILVESTY L E-%@‘%Tﬁ%%?ﬁl
FET 2{LEYIC, XDEWVWI P HNVIEELXRDNED
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