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[ Abstract ] The silverfish (Lepisma saccharina Linnagus), primitive wingless insects, feeds

on avariety of materials, including paper, cotton, starch and cereals. It is a general common
pest in house. In this study, the essentia oils of Cryptomeria japonica wood were selected to
evaluate its effects on repellent and killing activities against the silverfish. According to the
results obtained in the repellency assay, the essential oil shown the significantly repellency
activity against the silverfish. The repellent activity was 83% at a dosage of 0.001 mg/cm®
essential oil from woods. When silverfishes were exposed to a concentration of 0.16 mg/cm®
essentia oil, they were killed completely within 16 hr. The composition of essentia oil, the
emissions from a test chamber, and the residue |eft on filter papers previously soaked with
essential oil in a chamber were analyzed by gas chromatography-mass spectrometry. The
main components of the wood essentia oil were y-cadinene (24.45%), -cadinene (18.07%),
elemol (13.08%), germacrene D (8.72%), a-muurolene (5.55%), B-eudesmol (5.06%), and
-cubebene (4.66%). Only some constituents of the essential oil compounds collected by
solid-phase microextraction were found to be emitted in the test chamber, including
y-cadinene (58.92%), a-muurolene (11.18%), B-caryophyllene (5.56%), a-humulene (4.57%),
and &-cadinene (3.97%). Based on the results from this study, the essentia oils of C. japonica
provide a great potential for developing an environmental-friendly chemicals to prevent sil-
verfish to damage living environment.

[ Key words] Essentia oil, Mortality, Silverfish, Repellency activity, Solid phase microex-
traction
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Tablel Constituents of essential oil from C. japonica heartwood and emissions in the test
chamber and the residue on the filter paper

No. of Compounds Retention time Kl Essential 0oil Emissionin  Residue on filter
compounds (min) (%) Chamber@ (%) paper (%)

1 a-Pinene 10.03 929 - 0.38 -

2 3-Carene 12.82 1006 - 1.13 -

3 Limonene 1341 1023 - 181 -

4 Naphthalene 18.16 1159 - 0.31 -

5 4-Carene 23.58 1314 - 0.83 -

6 a-Cubebene 24.01 1347 3.07 153 0.77
7 a-Copaene 24.85 1373 0.33 2.37 b

8 B-Cubebene 25.32 1387 4.66 b 1.18
9 B-Caryophyllene 26.26 1400 115 5.56 0.32
10 Germacrene B 26.66 1429 0.15 0.16 0.14
11 Aromadendrene 27.22 1448 3.98 1.38 0.89
12 a-Humulene 27.32 1450 115 457 0.33
13 y-Muurolene 27.93 1469 3.47 491 1.80
14 Germacrene D 28.53 1489 8.72 0.58 4.26
15 a-Muurolene 28.76 1496 555 11.18 5.40
16 y-Cadinene 29.32 1513 2445 58.92 6.85
17 3-Cadinene 29.52 1525  18.07 3.97 51.31
18 1,4-Cadinadiene 29.73 1531 341 2.32 0.95
19 a-Calacorene 29.99 1538 0.22 2.56 0.15
20 Elemol 30.23 1548  13.08 - 14.39
21 y-Eudesmol 32.58 1631 192 - 2.20
22 f-Eudesmol 33.12 1652 5.06 - 5.55
23 Sandaracopimaradiene 41.10 1969 0.21 - 0.51
24 (R)-(-)-Cembrene 46.10 2190 0.84 - 1.70
25 Ferruginol 49.04 2330 0.51 - 1.30

® 1 DL SPME iR fHEBTATAERSEE h C W IS HIERLZ B - RIGHFI A&
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1 Wiz M ke Rz RABEME - a OFFEHE; b Ll SPME ERE @A R ERNERE SR
7 ¢ S EREBRAIEE 2Bl o La-pinene, 2.3-Carene, 3. Limonene,
4.Naphthalene, 5.4-Carene, 6.a-Cubebene, 7.a-Copaene, 8.5-Cubebene, 9.5-Caryophyllene,
10.Germacrene B, 11.Aromadendrene, 12.a-Humulene, 13.y-Muurolene, 14.Germacrene D,
15.a-Muurolene, 16.y-Cadinene, 17.5-Cadinene, 18.1,4-Cadinadiene, 19.a-Calacorene,
20.Elemol, 21.y-Eudesmol, 22.5-Eudesmol, 23.Sandaracopimaradiene, 24.(R)-(-)-Cembrene,
25.Ferruginal.

Fig. 1 Tota ion chromatograms of the essential oil of C. japonica heartwood. a Essential oil of
wood; b: Emission in the test chamber extracted by SPME extract; c: Diethyl ether extract
from the residue in the filter paper. 1.a-pinene, 2.3-Carene, 3.Limonene, 4.Naphthalene,
5.4-Carene, 6.a-Cubebene, 7.a-Copaene, 8.5-Cubebene, 9.5-Caryophyllene, 10.Germacrene
B, 11.Aromadendrene, 12.a-Humulene, 13.y-Muurolene, 14.Germacrene D, 15. a- Muu-
rolene, 16.y-Cadinene, 17.J-Cadinene, 18.1,4-Cadinadiene, 19.a-Caacorene, 20.Elemoal,
21.y-Eudesmol, 22.5-Eudesmol, 23.Sandaracopimaradiene, 24.(R)-(-)-Cembrene, 25. Fer-
ruginol.
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Fig. 2 Repellency activities of different
concentrations of essential oil from C.
japonica heartwood against silverfish
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Fig. 4 Toxic effects of the essentia oil from
C. japonica heartwood against silver-
fish
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