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Essential Oils Extracted from Chamaecyparis obtusa
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ABSTRACT

Essential oils extracted from Chamaecyparis obtusa were applied to make antibacterial corrugating
liner. The quantitative analysis of the essential oils was carried out by GC-MS, which showed that the
monoterpenes as a basic component of the essential oils extracted from Chamaecyparis obtusa in the
domestic mountain were greater in amount than those in China. The antibacterial activity was then
examined with Tyromyces palustris and gram-negative/positive bacteria.

The papers treated with the essential oils displayed great resistance against T. Palustris and gram bac-
teria but the best results were obtained with the handsheet formed by softwood bleached kraft pulp
rather than the liner by OCC. The low antibacterial activity of the liner was considered to be due to
starch components which could be readily attacked by the fungi.
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Table 1. Operating factors of GC-MS for
analyzing components of essential oils

Column: HP-5 crosslinked 5% ph. Me. sillicone capillary
(30 m x0.25 mm, film thickness 0.25 um)
Carrier gas: He (1 ml/min)
Temp. program
Initial temp. : 40C
Initial time : 3 min

Rate : 5T /min
Final temp. :230 C
inal time : 5 min

Injection port temp: 250C
Tonization voltage: 70 eV
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Fig. 1. Culture bottles containing antibacterial
paper specimens.



62 PELS

FA

%

e Hx . Fol7j4 33(3) 2001

Table 2. Bacteria and culture mediums used for examining antibacterial actions of antibacterial cor-

rugating liner

Type Bacteria Culture medium
Escherichia coli kctc 1682 Nutrient broth
Gram- Salmonella typhymurium kcte 1925 Nutrient broth
Negative Shigella flexineri ketc 2008 Nutrient broth
Pseudomoanas aeruginosa ketc 1750 Nutrient broth
Klesiella pneumoniae kcte 2208 Nutrient broth + 0.4% MgSO,
Bacillus cereus ketc 1012 Nutrient broth
Lactobacillus plantarum kctc 1048 Lactobacilus infusion
Gram- Leuconostoc mesenterioides kctc 3582 Lactobacilus infusion
Positive Listeria monocytogenes kctc 3444 Triptose phosphate broth
Staphylococcus aures kcte 1916 Brain heart infusion
Streptococcus mutans kete 3065 Brain heart infusion
iR dol HEE O ARS-E viR|HL Table 29F 2. GC-MSE Faff Uehd 2 #4 482 GC-MS ¥
BAle FFAE A7) Fste] Gram SAFH A9 A T4 R £a} TEE Fig 2 U Fig. 33
Gram F/do] WjFE viA|(culture medium) $ofl 2oy SujAl HEUR QosRy S2H AR
5 X 5cm 2718 A2 A AWE 9 L 24 A AEEY TR L FFE FHT A= Table 3
A7re] AY T gFAS AL B8 2 Ade of Al HoFal Qlm HuE 9dte] FHRORRE 4
4 jure Sane B 4 %° sEel] ot UE Age T4 4RSI YR A BAls
ZTF2 A @A AT FUA A FHAE fRFE 0] e At ‘

&3t
3.z o
3.1 37 429 ¥

Table 3041 Yept AH A& &S dA vl
317] §18ted Fig, 40 1 =2 JehUTh Fig, 40
A} BE vkol Zho] g-pinened} f—careneS A 23t
= %LH*} o] Qlola & oA 7HA] AR
Eo| 4t Afoll vis] EA F2 ol TRE

-
oX
ox
M
£ g

Table 3. Contents of chemical components in essential oils

. . Contents of Contents of
Retenthn Time Components monoterpenes monoterpenes
(min) (mg/100 g, Domestic) (mg/100 g, China)
14918 a-pinene 290.1 198.2
16.104 camphene 2,563.5 467.0
16.511 B-pinene 1,587.6 509.9
17.298 3-carene 4555 446.9
17.677 D-limonene 23445 1,230.2
21.784 4-terpineol 1,620.7 4356
24.599 bornyl acetate 40834 796.3
28.186 caryophyllene 1,151.8 3489
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Fig. 2. A typical GC-MS peak for quantifying the
chemical components of the domestic
essential oils.
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Fig. 4. Comparison of the monoterpene contents
in the essential oils.
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Fig. 3. Chemical structure of monoterpenes of
essential oils: 1. a-pinene; 2. S-pinene; 3.
3-carene; 4. camphene; 5. caryophyllene;
6. bornyl acetate (R=COCH,); 7.
limonene; 8. a-terpineol.
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(a) Liner attacked by the fungi

(b) Image-processed image

Fig. 5. Corrugating Liner without antimicrobial treatment.

(a) Liner

Fig. 6. Papers showing antimicrobial activity.
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(b) Fine paper (Sw-BKP)
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(a) The original paper

AHF 15%

(a) 15% addition

St gt atolul A A 65

(b) The image-processed paper
Fig. 7. Liner attacked by the fungi (5% of the essential oils on Q.D. pulp fibers was added to the stock).

A% 20% Sw-BKP

(b) 20% addition

Fig. 8. Antimicrobial fine paper after two-week storage in the culturing bottle (the paper was formed by

softwood bleached kraft pulp).
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(a) Untreated papers

Fig. 9. Microbial activity test of paper.
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(b) Antibacterial papers
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Table 4. Antibacterial activity of packaging paper
Control Kraft pulp Liner paper
Fungi A (Sw-BKP)(%) (%)
gt A)) 0110{15(20(25(30|0(10{15{20}25!30
Escherichia coil kcte + R T U U A (U R N I B O
1682 (%) B |
Klesiella pneumoniae +- | -
kete 2208 (8 7H) + R R A RN
Gram- Pseudomoanas aeruginosa i JO0 IO U O N A IR I I B B I
negative ket 1750 (7H)
iztlznf;;gla yphymurium N/A o I N T 2 T S e S B O I S
Shigella flexineri kctc i R R U A (R R O I B O
2008 (o] &)
Lactobacillus plantarum
ketc 1048 (Q-AF) * S T T e e A S e I
Leuconostoc mesenteroides i O IO I R A A OO I I I R
kete 3532 (+F)
Listeria monocytogenes ) el oot lalelalsalets
Gram- kcte 3444 (A FE )
positive Staphylococcus aureus N . - |- |- clalalsls
kcte 1916 (ZEA; L) O
Streptococcus mutans +-
kete 3065 (2 444} TL3) + A EEE AR
Bacillus cereus i e e e lolalalalalslsels
ketc 1012 (7HAF Al<)
(-: antibacterial activity, +: no antibacterial activity, +/-: medium antibacterial activity)
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