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Abstract

Volatile compounds in Pinus densiflora were extracted with Likens—Nickerson apparatus for three
hours, and were separated and identified by gas chromatography(GC) and mass selective detector
(MSD). Twenty six compounds were isolated from Pinus densiflora, identified by GC-MSD and twelve
compounds were confirmed by matching retention times of the pure compounds. The main volatile
compounds were terpenoids such as limonene(36.2%), B-pinene(16.9%), B—myrcene(12.6%) and a-
pinene(10.9%), and the total amount of these main compounds was 367.9ug per lg of pine twigs.
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QA 7R 2 7% Ak 2H A 109 287 ol A
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Table 1. GC-MSD conditions for analysis of volatile
compounds from Pinus densiflora

Column : HP-5 crosslinked 5% pheny!
methyl silicone capillary
(30m x 0.25mm X 0.25um)

Carrier gas : He, 1ml/min

Split ratio :50 1

: Initial temp. : 30°C
Initial time : 0 min
Rate . 1°C/min
Final temp. : 180°C
Final time : 0 min

Temp. program

Injection port temp.  : 250°C
Solvent delay : 3 min
Mass range 1 33~300a.m.u.
Ionization V. 1 70eV

Electron multiplier V. :@ 1658.8V
Mass spectrum library : NBS75K.L(Wiley)
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Fig. 1.
Nickerson apparatus.
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Table 2. Volatile compounds identified from twigs of Pinus densiflora by Likens—Nickerson apparatus

Peak no.” Indentified compoundsZ) Rei;edr;t;on Piai{l ggf a Aroma descr‘iptiong)
1 3-Carene’ 905 3.2 -
2 a-Pinene’ 921 1205 Strong piny
3 Camphene® 933 136 Peppermint
4 B-Pinene” 962 162.4 Strong piny
5 B-Myrcene" 982 118.3 Chopped grassy
6 a-Phellandrene” 987 41 -
7 ct*TerpineneP 997 2.0 Gasoline
8 Limonene’ 1013 343.4 Orange
9 Y—Terpinenep 1045 2.8 Gasoline
10 Terpinolenep 1073 9.9 Peppermint
11 Thujone” 1090 Trace” Weak oriental medicine
12 1-Methyl-4-(1-methyl 1106 2.3 -
ethyl—2—cyclohexen—l—olT
13 5-Caranol” 1127 14 -
14 Borneol” 1154 11.0 -
15 4-Methyl-1-(1-methyl 1165 40 -
ethy])-3-cyclohexen-1-ol"
16 Terpineol” 1181 5.1 Singy
17 4-(1,1-Dimethylethyl)~ 1227 134 -
bel_dzenemethanolT
18 Bornyl acetate” 1275 23.3 -
19 a- Cubebene 1336 24 -
20 Copaene 1361 9.7 -
21 Longifolene™ 1385 55 -
22 B—CaryophylleneP 1401 11.6 Weak aroma
23 a-Humulene” 1436 Trace Weak medicinal
24 Germacrene D7 1466 31.2 -
25 Deriv.? of naphthalene” 1487 5.0 -
26 Deriv.® of naphthalene” 1510 79 -

1 . .
"These numbers are the same numbers in Fig. 1.

2T stands for the compound identified tentatively by only GC-MSD, and P means the compounds identified positively
by GC-MSD and matching retention time with the pure chemical.
¥ Aroma characteristics were described by smelling pure chemicals purchased from chemical companies.

PTrace is less than the peak area of 1.0x10°
¥Deriv. is derivative.

Table 3. Composition and concentration of major vol-
atile compounds from twigs of Pinus densiflora

Composxtlon Concentration
Compounds (peak area%") (ng/g™)
a-Pinene 109+ 167 496+ 46
B-Pinene 169* 35 85.0+ 34
B-Myrcene 126+ 25 62.3% 3.3
Limonene 362+ 5.7 171.0f 54
Total 7661127 367.9£159

VPeak area% of each compound is calculated by the for-
mular shown below.
peak area of the compound
total peak area-solvent peak area
IConcentration is ug of the pure compound/ g of the
sample of twigs.
IMean+ standard deviation(n=3)

peak area%= X100
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(8.3%)8] =2 & 65.7%°]%1.2™, P. koraiensisE< -
pinene(28.7%), camphene(10.5%), limonene(10.4%),
terpinolene(10.2%)2] 4= 2 2 59.8%0°]¢ltt. ol 4] B

Zol, F8 ALY FHY E17} Db, o gheF wih o
J[AdE 277 ol g A - 9leh, ge B oA
25k 7L P. de nstﬂorav'—é—}P koraiensisZ&< F 8.
AR F 71 gE uEE AXFE = ARl a-

pinene®|2hi= A ojl 4] 2l X 3}9315’_, P. rigida®s} P. th-
unbergiiZ-< B-pinence] 2l HollAd A2 FEH 2
FE B o|AY F °4:ll°ﬂ‘1 T8 AL FF o
F3L 3+= A Eo] pinenedld] vk £ A-Fo A& lim-

onene®] % Ao g vpeht o] ol olntE AR
o Apolel 7]Q1® Ao AAH) X 15 U
o]-8-8k ol #| 7k, &l el A= —é—7}x]§__ o]-£3}9l 7] uf



572 o)A - olokR - gAY - He - HHE

S & Q

a-Pinene B-Pinene Myrcene
JI: ; : ;OH
Limonene Terpinolene a-Terpineol

Q Ot

Y-Terpinene Camphene

Q

a-Terpinene

CHs ey
" _I_ s
(-)-Thujone Caryophyllene a-Humulene

Fig. 2. Chemical structures of the pure compounds id-
entified positively from twigs of Pinus densiflora.
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