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Biogenetic Differences in Essential Oil Constituents
from the Leave of Pinus densiflora and Pinus koraiensis'!

Hong-Keun Song*®

ABSTRACT

The terpenoids are one of the secondary metabolities in Pinus species and functioned the protec—
tion them from insects or/and fungus etc. Since Pinus kovatensis has not any damage by Pine needle
gall midge but Pinus densiflora has great injury by them in South Korea. It may great helf to find
these reasons to analize their monoterpenenoids and to compare the seasonal variation of their amounts.
Terpenoids were analized by GC. GC/MS. Some biogenetic analysis of terpenoids also was
elucidated.

The seasonal variation of terpencid was distinguished at March and August and/or September.
Most of major component of monoterpenes were increased or decreased in these periods in Pinus
koraiensss. Especially 3-carene was showed significant variation between the period of physiological ac
ti-vity and the period of domain.

The effect of infection by Pine needle gall midge was significant in Pinus densiflora for amount
of monoterpene during the period of infection.

The components of p-menthane series between Finus densiflora and Pinus koraiensis was recogniz
ed a significant difference during the experiment. Biogenetic cooccurrance of pmenthane series al
350 was recognized between 3-carene and terpinolene in Pinus koraiens:s.
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Table 1. The seasonal variations of the relative amounts of essential oil constituents each part of
Pinus koraiensis.

(%)
Component 1mo 3mo Smo 6mo 8mo 9mo 10mo Identification
d-pinene 20.97 2249 2254 2042 9.45 15.67 24.35 GC/MS*™GC”
DL-camphene 6.12 6.17 6.21 6.28 3.19 4.99 891 ’ v
B-pinene 2.04 3.73 2.51 2.13 0.92 1.47 1.45 "
(+) sabinene 0.15 0.15 0.11 0.12 .10 0.13 0.19 d "
3-carene 0.81 3.48 2.51 7.58 6.15 7.10 1.91 " "
a-phellandrene 0.39 0.60 0.62 0.44 0.17 0.25 0.08 ' "
myrcene 3.16 3.55 3.36 3.74 2.81 3.52 5.16 ’ "
a-terpinene 0.51 (.53 0.54 0.36 0.19 0.25 0.51 4 "
D-limonene 6.86 7.49 6.97 7.27 6.22 7.62 7.45 v "
B-phellandrene - 1.78 1.60 - 064 089 0.70 -
T-terpinene 0.20 0.26 0.21 0.26 0.25 0.28 0.18 GCooo
P-cymene 0.05 0.08 - tr 0.14 0.15 0.19 " "
erpinole 11.34 6.90 8.76 9.3 1356 14.11 13.04 "
cis-3-hexen~1-ol tr 0.37 0.39 0.29 0.22 0.54 0.21 g
a-ylangene 0.25 0.27 0.18 0.21 .27 tr 0.19
a-cubene 0.38 0.36 0.35 0.36 0.41 tr 0.24 - "
DL~camphor 0.07 tr tr tr tr tr tr GC
linalool 0.19 tr 0.13 0.25 (3.08 0.07 tr v "
bornvl acetate 3.63 3.84 3.86 426 3.62 2.94 5.01 v "
trans—carvophyllenep 8.10 6.34 714 686 914 7.28 6.25 " “
4-terpineol tr 0.19 tr 0.20 0.18 Q.20 tr - 4
a-Ccary: liene tr tr 0.19 tr .24 0.21 tr - 4
iso borneol tr tr tr tr ir tr tr GCcooov
terpinyl acetate tr tr tr tr tr tr tr - "
a-terpineol borneol 13.95 1249 10.46 849 1245 9.93 8.05 GC
cis-3-hexenoic acid 1.06 0.90 0.82 0.86 .96 0.73 0.78 ” ”
S-cardinene 6.26 6.10 6.01 7.53 8.88 6.58 3.92 - "
caryophyllene oxide 0.11 0.09 0.19 tr 0.12 (.08 0.04 GC oo
trans-nerolidol 0.30 0.38 0.41 0.37 0.33 0.20 0.10 v
benzoic acid 0.10 0.12 0.13 0.21 0.15 0.09 (.03 " "
iso-3 hexenyl ester farnesol 0.13 tr 0.14 0.07 tr tr tr ” d
benzyl benzoate 0.35 0.06 tr tr tr tr tr ” "

* GC : identified by comparison with standard sample,
™ GC/MS - identified by GC/MS library.
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Table 2. The seasonal variations of major com-
ponent in essential oil of Finus densi -
Sflora (normal site).

Component 6mo 8mo
¢-pinene 2218
DL-camphene 2.96
myrcenc 4.25
D-limonene 3.13
B-phellandrene 13.29
a-terpinolene 4 58
bornyl acetate 3.85
isobonyl acetate 3.85
B-caryophylene 5.86
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Table 3. The seasonal variations of major com-
ponents in essential oil of Pinues den—
stflovalinfected site).

(%)
Component 6mo Emo
a-pinene 30.20 29.67
DL-camphene 3.20 3.11
myreene 2.00 9.78
D-limonene 2.02 3.13
B-phellandrene 14.05 19.67
a-terpinolene 3.44 3.03
bornyl acetate 2,51 1.33
isobonyl acetate 2.51 1.33
B-caryophylene 4.31 4.50
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