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Essential Oil Components of Leaves and Resins
from Pinus densiflora and Pinus koraiensis™?!

Hong-Keun Song*? - Jae-Kwang Kim *?

ABSTRACT

The essential oils of leaves and resins from P. densiflora and P. koraiensts were analyzed to iden-
tify their components,

After each retention times of 45 known terpenoids were dertermined with a fixed analytical con-
dition by GC the essential oil compounds of leaves and resins were identified by comparing their
retention times with the retention times of known standards.

To confirm these results the essential o1l components of leaves from P. koraiensis were analized
by 2 different GC /MS.

According to these results, 36 terpenoids in essential oils of leaves from P. densiflora and P.
koraiensis were identified and 15 terpenoids and 22 terpenoids were identified from P. koraiensis

resin and P. densiflora resin, respectively,
The major components which are more than 2% of total amaunt of volatile components were as

followes:
1. The major terpenoids of leaves from red pine.
a-pinene, camphene, g-pinene, D-limonene, #-phellandrene, myrcene, terpinolene, a-terpineol.

2. The major terpenoids of leaves from korean pine.
a-pinene, camphene, myrcene, D-limonene, 3-carene, terpinolene, bornyl acetate, #-caryophyl-
lene, a-terpineol, borneol, ¢-cardinene.

3. The major terpenoids of resin from red pine,
a-pinene, g-pinene, myrcene, g-phellandrene, linalool, linalyl acetate.

4. The major terpenoids of resin from korean pine.
a-pinene, g-pinene, D-limonene, S-caryophyllene, phytol.

Keywords : Essential oil, terpenoids, a-pinene, camphene, D-limonene
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Table 1. The standard Terpenoids and their retention times on GC chromatogram with same ex-

perimental conditions,

Compounds Reten’rlon tlme Compounds Retentxon txme
01. a-pinene 0 24. DL-menthol 4() 15
02. DL-camphene 1.35 25. a-caryophyllene 40.55
03. g-pinene 3.02 26. 1so-borneol 41.7
04. (+)-sabinene 3.85 27. terpinyl acetate 43.1
05. A%-carene 5.6 28. a-terpineol 43.7
06. a-phellandrene 6.4 29. borneol 43.85
07. myrcene 6.45 30. CsHCsH ester 45.1
08. a-terpinene 7.4 31. geranyl acetate 47.3
09. D-limonene 8.55 32. 1-R-myrtenol 49.25
10. cineol 9.2 33. geraniol 52.85
il. &-terpinene 12.15 34. caryophyllene oxide 58.85
12. p-cymene 13.85 35. eis-nerolidol 61.15
13. terpinolene 14.65 36. trans-nerolido! 62.95
14. 1-hexanol 21 37. cuminy! alcohol 65.95
15. cis-3-hexene-1-ol 23.2 38. benzoate Cs hexenyl ester 66.9
16. 1-octen-3-0l 27.95 39. thymol 70.5
17. DL-camphor 30.8 40. farnesol
18. linalool 34.55 41. 1-hexadecanol 74.35, 76.1
19. linalyl acetate 34.85 76.8 , 77.9
20. bornyl acetate 35.55 42, cis-phytol 93.05
21. isobornyl acetate 35.95 43, cinnamic acid C-3-hexenyl ester  91.8
22. B-caryophyllene 36.25 44. benzyl benzoate 92.8
23. 4-terpineol 37.4 45. benzyl salicylate 107.1
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Fig. 1. Chromatogram of essential oil in korean pine needle.
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Fig. 2. Chromatogram of essential oil in red pine needle,
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Table 2. The comparison of essential oil com-
ponents between korean pine and red
pine. {September)

Table 3. The comparison of major component
in essential oil between korean pine
and red pine, (September)

(%) (%)
R T ) ;
Component Korean Red ldentification Component Korean pine Red pine
pine pine .
a-pinene 15.7 14.5
a-pinene 15.7 145 GC GC/MS DL.-camphene 5.0 1.4
DL-camphene 5.0 1.4 ” v f-pinene 1.5 34
B-pinene 1.5 3.4 - * 3-carene {7.1 tr
(-+)-sabinene 0.1 tr - » myrcene 3.5 6.0
3-carene 7.1 tr - “ D-limonene 7.6 2.3
a-phellandrene 0.2 0.3 - ” A-phellandrene 0.9 13.2
myrcene 3.5 6.0 - - terpinolene 14.1 3.3
a-terpinene 0.2 0.2 ” - bornyl acetate 2.9 tr
D-limonene 7.6 2.3 - » isobornyl! acetate tr 2.8
A-phellandrene 0.9 13.2 — ” g-caryophyllene 7.3 0.6
Y-terpinene 0.3 0.3 GC B a-terpineol 2.2 3.3
p-cymene tr tr - - horneol 4.9 0.1
terpinolene 141 3.3 ~ ” J-cardinene 6.6 -
cis-3-hexen-1-o0l 0.5 0.1 - -
a-ylangene tr - - »
a-cubene tr - - - .
DL.camphor tr tr Ge : nene, ﬁ—p};ellandrenea myrcene, terpinolene, :z
linalool tr tr . - -terpineolgol FRAPF L2 HEHULH ol
linalyl acetate tr - - oF, &, Latish'*" 52| ZAaels vad 2 Uy
bomyl acetate 2.9 tr GC GC/MS L}a }1“’0] L A’] &1 @J,}——é— 3-carene, ﬂkcaryophy].
SOb"mYlhaC;tate 7“3 22 " - lene, germarcrene D, humulene oxides& £
-caryophyllene . . ” “ o ~ro) A ie oro P
PR o oe L Aol 485 Ssiiu Sagelsich
DL-menthol . tr ” » T AR 9 AfoMe 1Y A7 Zabl 9
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terpine A . » ” . .
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geraniol -ow & ol3 R RE fAke 2o 23101 borneol
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th Al $}F2ko] ulo T
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Table 4. The comparison of major volatile
components in resins between korean
pine and red pine,

(%)
Korean pine Content Red pine Content
a-pinene 22.7 a-pinene 22.0
B-pinene 14.3 B-pinene 9.2
D-limonene 3.2 myrcene 1.6
B-caryophyllene 3.3 £-phellandrene 22.6
phytol 42.8  linalool ] 18.7
linaly! acetate

, Ay Fxo A= 15 terpenoids?), bR
"r 1ol A = 22 terpenoids 7t F A = vl A 3
WA Rre) 2%7F Y FaA4ES wl oe
@t
1. 2vb 9e] 32 terpenoids.

a-pinene, champene, #-pinene, D-limonene,

B-phellandrene, myrcene, terpinolene, a-ter-

pineol,

2. AhGF- 12| 52 terpenoids.
a-pinene, comphene, myrcene, D-limonene,
3-carene, terpinolene, bornyl acetate, 8
-caryophylene, a-terpineol, borneol, &-car-
dinene,

3. vy =Rl 32 terpenoids.
a-pinene, B-pinene, myrcene, g-phellan-
drene, linalool, linalyl acetate.

4, AU 4=2j2] F 2 terpenoids.
a-pinene, fF-pinene, D-limonene, g-caryo-

phyllene, phytol.

2 E X

1. erglal. 1993, Aviy Ay 9 g r)vk )
2ol ## monoterpene #HE S BTy B,
ol MoK 13(1):29~36

2. Benayoun, J. and R. lkan, 1980. The for-
mation of terpenoids and their role in the
metabolism of Pinus halepensis Mill. Ann.
Bot. 45:645

3. HAA=, HyE, AHgs, e,
1988. @ 7tk (Pinus rigida Mil) 3 AL

o 3
A2,

o

10.

1L

13.

14.

(Pinus densiflora Sieb & Zucc)d AF-9] §

St EIEIE| K], 2006):769~773
Fracheboud M. J., J. W. Rowe, R. W,
Scott, S. W. Fanega, A. J. Buhl. and J. K.
Toda. 1968. New Sesquiterpenes from yel-
low wood of Slippery Elm. Forest Prod. J.,
18:37

. Harborne, J. B. 1989. Distribution and

evalution of flavonoids in the monocoty-
ledons. Natural Products Reports 6:85
28 1987, Pine needles] #7488,
A B A AL EE =t

. Latish, V. G., R. D. Kolennikova and R,

Derjuzhkin I. 1983.:1X" International Con-
gress of Essential oils, Singapore:247
Margaris, N. S and D, Vokou. 1982. Struc-
tural and physiological features of woody
plants in phryganic ecosystems related to
adaptive mechanisms,
ranea 8:449 ~ 459
Miyazaki, Y., M. Yatakai, and K. Kami
-yama, 1988. Personal communication
Qurisson, G. 1990. The general role of
terpenes and their global significance, Pure
and Appl. Chem. 62:1401

FAE, B I 1990, BE FER o] )
2ol sy AT - g g 28] =
Wy} tele — . 2 AHllRY 10(2) 197~ 106
A, b, 1993, AR (Pinus  kora-
iensis) 242l monoterpene #ifol U= K
. Aol K] 13(1) 14350

Vokou, D., N. S. Margaris, and J. M,
Lynch. 1984. Effects of volatile oils from
aromatic shrubs on soil microorganisms,
Sotl. Biol. Biochem. 16(5):509~513
Yashphe, J., 1. Feuerstein, S. Barel, and
R. Segal. 1987. The antibacterial and
antispasmodic activity of Artemisic herba
alba Asso. 11. Examination of Essential oils
from various Chemotypes. Int. J. Crude
Drug. Res. 25(2):89~96

Ecologia Mediter-



