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The Distribution of Sesquiterpenes in Pine Needles
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Abstract: The characteristics of biomarkers extracted from needles of the modern living pine
with different growing periods were systematically analyzed by GC/MS. Abundant biomar-
kers were recognized, such as n-alkanes, sesquiterpenes. 15 sesquiterpenes were detected in
the pine needles through the characteristic ion fragmentations. From the initial growth (2
months) to wilting(14 months, 26 months), all the sesquiterpenes were detected, and the
category did not make any change. The result shows that this kind of compounds are
formed mainly in the growth of pine needle leaves. With the increase of growing periods,
the relative aboundance with the n-alkanesse clearly decreased. And the result shows that

sesquiterpenes with one ring aromatizated are much more easily degraded than the unsatu-
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rated two-ring compounds, these detects are excellent records of the related climate infor-
mation.

Key words: pine needles; different growing periods; biomarkers; sesquiterpenes; GC/MS

. . 1
) . . 1.1
N (Pinus tabulae formis Carr. )
[3] s
N . 2 14 .26 3 SIS,
s S, 4,5.5.0.,4.4 g3 ,
b Y Y 72 h’ b
. . . 3.67%.
3.58%.3.98%, -
, s GC/MS .
1.2
L HP6890/HP5973N GC/MS
s :DB-5 (50 mX0. 25 mm
s . X0.25 pum); 80 C, 3 °C/min
N N N 300 %;, 20 nﬂn; 300 %:;
[8-10] s
N ’ 6 100’\’ H EI, 70 eV,
6 700 . 1 230 C,GC/MS 280 C,
[i-1s] N INCOS ,
N NIST ,
(14
2
Cyy Cis 3
, , N 15
[15-17] [18]
- (GC/MS)

[19]



309

5
19 s 19 70
, Simoneit 2" 100
X
: 3
2 s0f
b b <
=
E
<
) N 123
0
N N N N 20
[20-217 100F m/z 198 N
C15H24 A
’ 0
N N s - 100 ¥ m/z 200
21] % ,A 13 C,.H,,
% 0 - A A A
’ ° ’ R m/z 202
5,6,7,8 =2 A810 14 CH,,
i 0 8 N A
o 100 4 m/z 204
[22-23]
° 3 A C15H20
67
2.1 0 ! A. AR : :
S 20 22 24 26 28
s t,/min
1, ;
3 1 S
_ TIC
, 20~29 min ,
Fig. 1 Sample S, of TIC and the salient features
° ’ of the GC/MS data for sesquiterpenes
15 s 15
2.2 3
) C )
(201 CPI  ( ) :
i . 2 (S)).14
(MW204, (S) 26 (S;) s
C,H. ., (MW202, Cys Hy,) » CPI ; 3.30,
(MW198,Cys Hyg) 2.48 2.45¢( 2),S, S, 0.82,
H Sg S, O. 03 ’ o
[20] 0 ’
1 3’4_ 2( 1’\"15)/2(7’1(_221’\"77(:‘53) [}
( 1~15)
2 3 ’ (nCZ] NT’IC;;;) ) 81 \Sg N
T S, 0. 64.0.28.0. 09,

’

s 2 W14 26 ,



310 32
F1 MREHERYPEEERLEMETER
Table 1 Identifications of sesquiterpenes in all samples
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Fig.3 Standard mass spectrum of cadinene(a) and 3,4-dihydrocadalene(b)
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Table 4 Relative abundance changes of

sesquiterpene monomers in all samples
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