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For the effecient extraction methods of essential oil, pretreatment of leaves, ratios of water and leaves, extraction time,
and collection season from the Chamaecyparis obtusa and Chamaecyparis pisifera leaves were studied. The chemical
composition of essential oil was analyzed by GC-MS. The yield of essential oil from ground leaves was higher than
that of chopped leaves. The yield of essential oil was not affected much by mixing ratios of water and leaves. The vyield of
essential oil reached maximum after 5 hours. The content of essential oil of C. obtusa leaves collected during winter
was 4.5%, whereas the content of essential oil of C. pisifera collected during fall was 5.3%. The composition of
essential oils extracted form C. obtusa and C. pisifera was different. The major constituents in the essential oil of C.
obtusa were monoterpene as limonene, terpinene-4-cl, y-selinene, and a-cedrene, and those of C. pisifera was monoterpens
as a-pinene, myrcene, limonene, bornyl acetate, @8- caryophyllene, longifolene, and g-cedrene.
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Figure 1. Apparatus used for the extraction of essential oil from C. obrusa and C. pisifera leaves.
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Figure 2. Effect of pretreatment on the extraction of essential oil
from C. obmusa and C. pisifera leaves. Each numerical value
represent the mean and standard deviation from 3 replications.
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Figure 3. Effect of mixing ratios of water and C. obtusa and C. pisifera leaves and collection season on the extraction of essential oil. Each

numerical value represent the mean and standard deviation from 3 replications. A : C. obtusa, B : C. pisifera.
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Figure 4. Yields of essential oils based on extraction hours and collection season from C. obtusa and C. pisifera leaves. Each numerical value

represent the mean and standard deviation from 3 replications. A : C. obtusa, B : C. pisifera.
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Figure 5. Yields of essential oils based on extraction hours and
collection season from C. obtusa and C. pisifera leaves. Each
numerical value represent the mean and standard deviation from 3

replications.
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Table 1. Recommended condition on essential oil extracion from C. obtusa and C. pisifera leaves

fiu
>

Species Sampling periods Pretreatment Mixing ratio™ (%) Extraction hour
Spring Grinding 1.67 5
Summer Grinding 1.00 5
C. obtusa Fall Grinding 1.67 5
Winter Grinding 1.00 5
Spring Grinding 1.25 5
C. pisifer Summer Grinding 1.00 5
- pyera Fall Grinding 125 5
Winter Grinding 1.00 5

*Ratio(%) of water and fresh leaves

Table 2. Chemical composition of essential oil extracted from C. obtusa and C. pisifera leaves

Eessential oil composition®, %

Terpenes Compounds
Chamaecyparis obtusa Chamaecyparis pisifera

tricyclene 0.06 1.50
@ -thujene 0.64 -
@ -pinene 1.87 28.95
a -fenchene - -
camphene 0.49 2.90
B -pinene 7.32 -
sabinene - 0.67
myrcene 3.66 12.00
B -myrcene - 0.08
@ -phellandene 0.13 -
& -3-carene 0.05 1.48
o -cymene - 025
@ -terpinene 1.79 0.79
limonene 5.31 6.75
¥ -terpinene 4.01 033
terinolene - -
terpin-4-ol - -
myrcenol - -

Monoterpenes @ -terpinolene 1.43 -
linalool 0.06 -
cis-p-2-menthen-1-ol 0.28 -
camphor - 0.26
borneol - 0.36
terpinene-4-ol 4.74 0.54
@ -terpineol 1.08 -
cis-piperitol 0.09 -
linaly formate 0.02 -
linalyl acetate - -
bornyl acetate 6.79 -
isobornyl acetate - 23.72
terpinyl acetate 11.62 2.38
isoterpinolene - 022
cis-carveol - -
linalyl isobutyrate 0.10 -
epi-bicyclosesquiphellandrene isomer 0.48 -
B -sesquiphellanderene 0.26 -
epi-bicyclosesquiphellandrene 1.00 -
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Table 2. (continued)
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Eessential oil composition®, %

Terpenes Compounds
Chamaecyparis obtusa Chamaecyparis pisifera
trans-caryophyllene 0.04 -
(-)- B -elemene 0.15 -
cadinene 0.47 0.72
B -caryophyllene - 1.85
cis-caryophyllene - -
d-nerolidot - 0.40
a -humulene 0.12 0.34
A -cubebene - -
a -cubebene 0.80 -
a -elemene 0.51 -
7 -elemene 0.56
(-)-ar-curcumene - 0.53
B -farnesene - 0.46
trans-caryophyllene - 0.08
(-)-caryophyllene oxide - 0.17
a -cedrene 222 -
Sesquiterpenes A -cedrene ) 0.92

§ -cedrene 0.88 -
§ -cadinene - -
¥ -himachalene 1.02 -
elemol 9.39 -
elemol isomer 0.14 -
longifolene 0.25 1.08
valencene -
junipene - . -
cedrol 4.08 0.76
B -patchoulene 0.47 -
7 -selinene isomer 491 -
7 -selinene 2.79 -
£ -eudesmol - -
eudesmol - -
(+)-ox0- ¢ -ylangene 1.08 -
thujopsadiene 0.34 -
& -guaiene - -

Diterpenes rimuene 0.86 2.06
sandaracopimaradienel 053 -
cis-3-hexenol 0.06 -
octen-1-ol,acetate 0.06 -
1-octen-3-yl acetate - -
garanyl acetate - -

. ceder acetate isomer 0.07 -

Miscellaneous .

ceder acetate isomer 0.42 -
lindenol - 0.15
decanal - 0.11
cerder acetate 3.79 0.31
calarene 0.29 -
others 10.98 6.32
total 100.00 100.00

"Data was analyzed from heavier specific gravity oil extracted during 7 hours.
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Figure 6. Chromatograms of essential oil from C. obtsa and C. pisifera. A :C. obmsa. 1) terpinyl acetate; 2) longifolene; 3)
sandatacopimaradienel; 4) (-)- §-elemene; 5) limonene; 6) cedrol; 7) elemol isomer; 8) rimuene; 9) terpinene-4-ol; 10) 7 -terpinene; 11) «
-terpineol; 12) 7 -selinene; 13) calarene; 14) f-pinene; 15) cis-p-2-menthen-1-ol; 16) elemol; 17) a-pinene; 18) (+)-oxo- @-ylangene; 19) myrcene;
20) a-phellandene; 21) § -cedrene; 22) @ -elemene; 23) w-cubebene; 24) ceder acetate isomer; 25) ceder acetate isomer; 26) 7y -selinene isomer;
27) thujopsadiene; 28) S -patchoulene; 29) 7y -himachalene; 30) ¢-terpinolene; 31) «-thujene; 32) @ -terpinene; 33) camphene; 34) a-cedrene; 35)
epi-bicyclosesquiphellandrene isomer; 36) bornyl acetate; 37) epi-bicyclosesquiphellandrene; 38) linalyl isobutyrate, B : C. pisifera. 1) «-pinene; 2)
(-)-ar-curcumene; 3) AB-cedrene; 4) d-nerolidol; 5) camphene; 6) limonene; 7) J-farnesene; 8) rimuene; 9) terpinene-4-ol; 10) isobornyl acetate;
11) myrcene; 12) f-caryophyllene; 13) tricyclene; 14) rimuene; 15) terpinyl acetate; 16) §-3-carene; 17) o-cymene; 18) 7 -terpinene; 19) cedrol;
20) isoterpinolene; 21) cerder acetate; 22) camphor; 23) ¢-terpinene; 24) (-)-caryophyllene oxide; 25) «-humulene; 26) lindenol; 27) longifolene;
28) savinene; 29) borneol.
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