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Studies on the Analysis of Special Components of Major Pine Needles

for Searching of the New Functional Substances (1)*
— Analysis of Pectin, Tannin and Terpenoids —
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ABSTRACT

Pectin and tannin analysis were carried out to inverstigate any available components
from Pinus densiflora, P. koraiensis, P. thunbergii and P. rigida.
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To analyze terpenoid components, the essential oils were extracted with steam
distillation method from four kinds of pine needles. The essential oil was analyzed by
GC and GC-MS spectroscopy.

The results were summarized as follows:

Pectin content was highest in P. koraiensis with 0.40%, and tannin content was highest
in P. koraiensis with 1.05.

Major components of P. densiflora needles were @-pinene, B-caryophyllene, A3-carene and
phytol.

o-Pinene, 4°%carene, B-caryophyllene, germacrene D, and camphene were found
major components in P. koraiensis.
Major components of P. thunbergii needles were B-pinene, ¢-pinene, B-caryophyllene and
germacrene D.

B -Pinene, a-piene, humulene oxide and ¢-elemene were major components in P.
rigida.

Sabinene and citronellol were infrequent components in P. koraiensis, and «-pinene
oxide was present only in P. rigida. '

a-Pinene, limonene, and bornylacetate well known as the main components of green

air bath were found in P. densiflora and P. koraiensis.

Key words : Pectin, Tannin, Terpenoids, Essential oil, Green air bath, Aroma compounds
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Table 1. The list of sample needles

Species

Sampling location .

P. densiflora needle
P. koraiensis needle

Nat'l Univ.
P. thunbergii
P. rigida

Precincts Forest, Kangwon Nat'l Univ., Chunchon

Hongcheongun, Pukbangmyeon, Experiment Forest, Kangwon

Frecincts Forest, Kangwon Nat’l Univ., Chunchon

Frecincts Forest, Kangwon Nat'l Univ., Chunchon
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Table 2. Operating conditions of gas chromatography

Instrument
Column

Hewlett-Packard 5890 A
Carbowax 20M(50m X 0.25mm i. d.)

Wall-Coated Open Tublar Fused-Silica
Capillary Column

Carrier gas

N2 0.75 m/min
0.2u4 Split ratio(1:50)
Initial 80T (0 min), Rate 4(*C/min)

Final 210C (40 min)

Injection

Oven temp.

Injection temp. : 2507C
Detector temp : 250T

Detector : FID
Chart speed :

10 mm/min

Table 3. Operating condition of GC-MS

GC : Hewlett-Packard 5890 A

Column

DB Wax (50mx0.32mm i. d.)

Wall-Coated Open Tublar Fused-Silica
Capillary Column

Carrier gas : He

Injection 0.544 Split ratio(1:30)

Oven temp. Initial 80 (0 min.), Rate 2(C/min.)
Final 210C (min.)

Injection temp. : 250TC

Chart speed 5 mm/min

MS : Hitachi Model M-80 B

Ionizing voltage 20 eV

Ion source temp. : 200C
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Table 4. Pectin contents of major pine needles Unit : %
Species P. densiflora P. koraiensis P. thunbergii P. rigida
Contents 0.18 0.29 0.26
Table 5. Tannin contents of major pine needles Unit : %
Species P. densiflora P. koraiensis P. thunbergii P. rigida
Contents 0.97 0.55 0.16
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Table 6. Terpenoids of major pine needles in September Unit : %
Terpenoids P. densiflora P. koraiensis P. rigida P. thunbergii

santene 0.67 0.23 0.09 0.23
@ -pinene 23.01 15.57 10.85 13.78
camphene 2.47 5.75 0.34 0.98
B -pinene 4.22 2.41 17.04 42.63
4°-carene 7.05 12.41 5.33 1.32
mycene 0.03 0.15 0.07 -
sabinene - 0.03 - -
limonene 2.43 4.08 0.79 2.33
@ -phellandrene - 0.11 4.73 -
B -phellandrene 7.46 1.02 - 4.39
Y -terpinene - 0.05 0.02 -
terpinolene 1.40 2.71 0.13 1.12
limonene oxide - 0.07 0.04 -
2 -cubebene 0.08 0.33 - 0.13
sesquiterpene ’ 0.56 8.24 4.84 0.15
hydrocarbon(M* 204)

@ -ylangene - 0.15 - 0.57
@ -copaene 0.24 0.61 0.17 0.18
B -cubebene - 0.24 0.19 0.07
@ -pinene oxide . - - 0.03 -
bornyl acetate 0.24 0.58 - 0.12
B -caryophyllene 10.55 10.07 1.29 7.35
borneol 1.85 - 0.91 1.41
¥ -muurolene 0.74 2.92 0.69 0.69
gemacrene, D 4.75 7.73 8.05 6.31
@ -muurolene 1.61 1.03 1.71 -
a -elemene 1.84 1.08 6.64 0.56
citronellol - 0.21 - -
d -cadinene 2.79 5.32 4.01 2.01
geraniol 0.49 0.83 0.03 0.05
calamenene - 0.23 0.09 0.03
caracolene - 0.28 0.22 0.03
hummulene oxide 4.17 3.11 8.70 0.57
penadec—6,9-dien-2-one - 0.60 0.26 -
muurolol 0.41 0.39 0.92 0.24
a -cadinol 0.58 0.68 2.73 0.24

phytol 6.34 0.44 3.97 4.87
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