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Phytoncide has various physiological activities. Thus, in this study we attempted to find
novel physiological activities of phytoncide solution (AB-type) prepared from the combination
of various plants widely distributed in nature. To investigate the deodorization effect of
phytoncide solution, a soap that included the AB-type of phytoncide solution at 1.0% concen-
tration was produced. The total number of bacteria after washing hands with the soap was sig-
nificantly decreased in comparison with that after washing with water or a commercially sold
soap. To study the deodorization effect after washing hands for short periods of time, we com-
pared the assessments of ten volunteers after using the soap, after using water and after using
a commercially sold soap. These results suggested that the utilization of phytoncide solution
could be expected 1n new types of cosmetic products with physiological activities such as anti-
bacterial and deodorization effects. (Accepted 22 May 2007)

Key words : Phytoncide (7 «+ b ¥ F v F)/Antibacterial effect(BRE%NEE ) /Deodorization
effect (JHEZIR).
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Table 1. Identified compounds in AB type of phytoncide solution.
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* Retention time (min)

Peak No| R.T"’ Compound Peak Area (%) Peak No| R.T"' Compound Peak Area (%)
1 4.77 |Ethyl formate 0.011 64 | 41.61 |Maltol ~ (0.257
2 5.21 |Ethyl acetale 0.074 65 | 41.91 |2-Hydroxy-3-propyl-2-cyclopenten-1-one 0.435
g 5.05 | Ethanol 0:152 66 | 42.28 |Dodecanol L.
4 11.83 [Cyclopentanone trace 67 | 42.97 {o-Cresol 2.800
5 | 13.17 |Limonene trace 68 | 43.78 | B-n-Methyl 10none 0.159
6 15.38 | Acetoin 0.019 69 | 44.00 |4-Ethyl guaiacol 0.249
7 | 15.97 | Acetol 0.020 70 | 44.20 |Diethyl malate (0.512
8 | 17.81 |Unknown 0.022 71 | 44.23 | v -Nonalactone 0.012
9 18.45 |2-Cyclopenten-1-one 0.189 72 | 44.45 |Cinnamaldehyde 0.084

10 | 18.58 | Unknown trace 73 | 44.88 |Octanoic acid 2.707
11 19.06 |2-Methyl-2-cyclopenten-1-one 0.158 74 | 45.40 |p-Xylenol trace
12 | 20.78 |Fenchone trace 75 | 45.51 | p-Cresol 0.908
13 | 21.72 | Acetic acid 3.943 76 | 45.76 | m-Cresol 0.823
14 | 22.83 |Furfural 0.208 77 | 46.00 | p-Menthane-3,8-diol 0.447
15 | 23.14 |{Unknown 0.011 78 | 46.20 |Elemol 0.278
16 | 23.78 |3 4-Dimethyl-2cyclopenten-1-one 0.039 79 | 46.36 |Ethyl tetradecanoate 0.294
17 | 24.59 |2-Furyl methyl ketone 0.191 80 | 46.59 |4-Propyl guaiacol trace
18 | 25.62 |Propanic acid 2.092 81 | 47.13 | n-Amyl salicylate 1.676
19 | 26.20 {2,3-Dimethyl-2-cyclopenten-1-one 0.207 82 | 47.80 |Cedrol 9.623
20 | 26.45 |Linalool 0.171 83 | 48.55 |4-Ethylphenol 2.624
21 | 27.02 |iso-Butyric acid 0.204 84 | 49.08 | Tetradecanol 1,543
22 | 27.39 |Linalyl acetate 0.131 85 | 49.16 |3,7-Dimethyl-1,7-octanediol 1.543
23 | 27.65 | Terpinene-1-ol 0.096 86 | 49.32 |Carvacrol 0.173
24 | 28.13 |Fenchyl alcohol 0.061 87 | 49.88 |o-Xylenol 0.099
25 | 28.87 |Bornyl acetate / 2-Acetyl-5-methyl furan 0.262 88 | 50.28 | Elemicin 0.172
26 | 29.08 |2-Acetyl-0-methyl furan 0.068 89 | 50.40 |Piperonal 0.093
27 | 29.34 |Butanoic acid 1.622 90 | 51.17 {2,6-Dimethoxy phenol 0.093
28 | 29.62 | y-Butyrolactone 0:233 91 | 51.57 |Decanoic acid 0.267
29 | 29.77 |Unknown 0.145 92 | 51.74 |Cinnamic alcohol 0.899
30 | 29.89 | a-Cedrene 0.161 93 | 52.01 |{Unknown 0.124
31 | 30.41 |2,5-Dihydro-3,5-dimethyl- 2-furanone 0.344 94 | 52.03 | Unknown 0.045
32 | 31.08 |iso-Valeric acid 0.169 95 | 52.80 |Diethyl tartrate 0.347
33 | 31.37 |iso-Borneol 0.060 96 | 53.22 |Unknown 0.174
34 | 31.50 |5-Methyl-2(5H)-furanone (133 97 | 53.94 |iso-Eugenol 0.204
35 | 31.59 | Thujopsene 0.133 98 | 54.16 | Unknown 0.118
36 | 31.79 | B-Terpineol 0.287 99 | 54.22 |Unknown 0.118
37 | 32.13 | 2-Methyl-2-propenoic acid 0.037 100 | 54.64 | a-Hexyl cinnamaldehyde 1.059
38 | 32.52 | a-Terpineol 0.346 101 | 55.42 |Dihydromayurone 0.136
39 | 33.00 [3-Methyl-2(5H)-furanone 0.179 102 | 55.80 |Cedryl methyl ketone 0.540
40 | 33.36 |Unknown 0.056 103 | 56.49 [ Mayurone 0.260
41 | 33.59 |Benzyl acetate 0.475 104 | 56.85 [Coumarin 0.650
42 | 34.19 |3-Butenoic acid 0.114 - 105 | 56.99 | Benzoic acid 0.232
43 | 34.34 |p-tert-Butylcyclohexyl alchol 0.114 106 | 57.63 |Dodecanoic acid 8.027
44 | 34.87 |Citronellol 0.226 107 | 59.62 | Vanillin 0.214
45 | 35.01 |Geranyl acetate 0.326 108 | 61.58 | Acetovanillone 0.052
46 | 35.49 |2-Methyl-2-butenoic acid 0.060 109 | 61.81 |Benzyl benzoate 2.621

3.5-Dimethyl-2-hydroxy-2-cyclopenten- 110 | 62.03 | Vanillyl methyl ketone trace
4T | 39.63 1-one 0.239 111 62.90 |Ethylene dodecandioate 0.826
48 | 35.91 |Ethyl 4-hydroxybutyrate 0.071 112 | 63.35 |Tetradecanoic acid 3.016
49 | 35.93 | a-Chamigrene 0.071 113 | 63.60 | Unknown 0.435
50 | 36.09 |Neral 0.032 114 | 64.43 | Unknown 0.159
51 | 36.36 |4-Pentenoic acid - 0.114 115 | 66.44 |Benzyl salicylate 1.244
52 | 36.86 |Cyclotene 1.082 116 | 69.12 [ Musk ketone 0.256
53 | 37.18 | Unknown 0.080 117 | 70.61 |Hexadecanoic acid 4.047
54 | 37.27 |Unknown 0.054 118 | 72.01 {Unknown 0.735
55 | 37.72 |Hexanoic acid 0.224 119 | 72.35 |Unknown 0.360
56 | 38.14 |Guaiacol 3.177 120 | 74.16 |Unknown 0.107
57 | 38.66 |Benzyl alcohol 5.247 121 | 79.07 | Unknown 1.878
58 | 38.81 |2-Pentenoic acid 0.417 122 | 81.86 |Octadecanoic acid 0.215
59 | 39.22 |3-Ethyl-2-hydroxy-2-cyclopenten-1-one 0.061 123 | 83.63 |Oleic acid 0.763
60 | 39.90 | B-Phenethyl alcohol 2.654 124 | 86.31 |Unknown 1.099
61 | 40.87 | a-n-Methyl ionone 2347 | |Othe,s 1 2.788
62 | 41.50 |4-Methyl guaiacol 1.433 Total 100.00
63 | 41.59 | B-lonone 0.251
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Table 2. Composition of liquid phytoncide soap.

Ingredient name Composition ratio(%) (v/v)

Lauric acid 10
Myristic acid 3
Palmitic acid 1
Potassium hydroxide T
EDTA 0.1
Potassium chloride i
Lauric diethanolamide 3
(Glycoldistearete 2
Antiseptic trace
AB type of phytoncide solution 1
Water trace

Total 100
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Table 3. Bacteria remaining after washing hands.

(General Only | Commercial | Phytoncide
Colony
gram water soap soap
Short bacteria 78 97 50 | White colony (s)
Long bacteria 19 1 8 Velvet-shaped colony
Coccus 3 2 4 Milk-white colony (1)
Staphylococcus| 11 | I 7| Yellow colony
Total 111 109 69

Table 4. Evaluation scale for the deodorization effect.
I ——R

Mark

Fvaluation

Pungent smell

Worse than normal smell

Normal smell

Slight smell

No or almost no smell

O | = | DD | W=D

No difference
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Table 5. Evaluation of the deodorization effect by par-
ticipants.

. Washing water | Commercial soap | Phytoncide soap
|2l 10 2 R o o et Eo bl o it e b Gl S e i o
20 30 40 60 20 30 40 60 20 30 40 60

A o> » 4 4+ta4 F§ 3 214 2 1 @

B o' 4 4 4014 4 3 2183 2 . O

& bh 4 4 314 3 2 213 2 1 1

D a 9 4 FJle 3 2 FTi13 2 1 0

E 9. 9 o 414 4 3 218 1 1 1

F 4 4 4 di14 3 2 208 2 1 1

G h o 4 44+r4 3 2 1J38 1 1 1

H o 4 4 Jit4 4 F 213 2 2 1

[ 4 4 4 44 F 2 114 2 1 1

J a o> 4 Skt4d § A g3 L 1
Averggel o 4.5 4 35| 4 33 24 L7|3.2 1.7 1.1 (.7

a) Washing time (sec)
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