360 1 —— Vol. 36 No. 1

2011 1 Earth Science— Journal of China University of Geosciences Jan. 2011

doi: 10. 3799/dgkx. 2011. 013

1.2 1 2 1 1
9 9 o 9
1. . 056038
2. . 100083
, ( 5 ) (80 C)
— , a © ) ,
: P593 : 1000—2383(2011)01—0122—09 : 2010—05—31

Early Evolution of Coniferous Terpenoids in the Long Period Simulation at Low Temperature
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Abstract: Conifer samples were simulated for more than five years at low temperature (80 C) in order to study their early alter-
ation processes. The samples were analyzed by chromatography and gas chromatography-mass spectrometry when the simula-
tion lasted approximately one year and five and a half years, respectively. The results show that the alkanes and terpenoids of
coniferous organic matter can undergo a remarkable and rapid alteration after sedimentation. Some seldom reported evolutionary
intermediates of terpenoids, i. e. two cadinatetraenes, one abietatetraene and three norabietatetraenes, were identified based on
their mass fragments. Then the early evolutionary pathways of cadalane-type sesquiterpenoids and abietane-type diterpenoids
were proposed. In these processes, the dehydrogenated and aromatic terpenoids are main evolutionary products, which may be
mediated by undefined bacteria.
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Table 1 Sample composition
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C
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( Cedrus deodara, Pinaceae) Ar . 20 200
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(Platycladus orientalis , Cupressaceae)
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Table 2 Composition of main compound classes in the saturate fractions and parameters of n-alkanes

©)

OEP® SCis /3CHh

P 22.23 46.19 7.41 75. 83 nCa7 13. 67 0. 07

C 2. 80 66. 30 16. 58 85. 68 nCs3 13.76 0. 05
Ay Ap-19 51.49 10. 85 25.92 88. 26 nCss 10. 67 0.19
As Ay-2 16. 44 21.13 57.08 96. 65 nCs3 11. 60 0. 36
A Ar-1 17. 09 6.74 62. 95 86. 78 nCss 11.17 0.16
A Ar-2 24. 67 13. 62 57.52 95. 81 nCss 10. 83 0.15
App App-1 56. 49 2.78 25.92 85.19 nCas 5.51 0.21
Ay A2 47.54 9.69 23.88 81.11  nCir—ig 1. 10 3. 30
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Fig. 1 GC and GC-MS (TIC) traces of the saturate fractions of samples
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Table 3 Sesquiterpenoids and their relative abundance in the samples

P C Al M2z AL A2 Anl Anz
CisHyy 204 119 1 7.3 10. 2 4.8 L
Ci5Hyy 204 161 11 13.5 3.8 22.3 16. 2 L
Ci5 Hay 204 81 111 5.9 3.4 12.0 9.8 11.2 17.0 24.5 L
CisHoy 204 161 v 18.3 30. 2 74.9 60. 2 22.3 L,R Philp, 1985
Cis Hos 204 93 A% 100. 0 5.9 10. 6 11.8 L
a Cis Hos 204 119 VI 5.2 18. 4 15.4 47.9 R ,1991
- Ci5 Hay 204 161 VIl 22.6 25.1 30. 5 16.7 17.8 46. 7 L,R ,2003
-4,9- CisHy 204 105 VIII 8.7 13.8 76.6 30.2 88.6 37.8 84.1 47.0 L,R ,2003
Ci5Hyy 204 161 Ul 6.2 51.7 29.3 62.3  37.9 48.1 L.R ,2003
CisHao 202 159 IX 100. 0 18.0 18. 6 30.0 100. 0 21.6 L,R Simoneit and Mazurek, 1982
o CisHyy 204 161 X 24.0 100. 0 20. 4 3.5 100.0 100.0 6.6 16. 8 L
-1,3.,5, - Ci5Hao 200 157 XI 1.1 0.7 8.6 17.5 9.4 7.2 1
-1(10),6,8- Ci5Hae 202 187 XII 4.0 1.8 L,R Simoneit and Mazurek, 1982
-1(10), ,6,8- Ci5Hao 200 185 XIIT 2.2 0.9 1
CisHig 198 183 X1V 12.1 100. 0 5.2 20.0 2.2 100. 0 L,R Simoneit and Mazurek, 1982
HO) 100 ;@QID ;L NIST98 MS library;R ;1
4
Table 4 Diterpenoids and their relative abundance in the samples
®
1D®
P C Az-1 Ay-2 Az-1 A7-2 Ap-1 Ap-2
ANES CyoHsz 272 257 XV 6.6 67.7 2.7 41. 8 L,R Philp, 1985
CaoHsz 272 257 U2 4.6 55.0 5.6 25.8
13— CooHas 272 137 XVI 37.0 2.2 18. 8 R Philp, 1985; ,1990
Coo Hsz 272 137 U3 2.0 40. 6 66.9 2.0 6.0 35.6 60. 1
19- CigHag 256 159 XVII 16. 8 22.7 1.0 7.9 L,R Simoneit, 1977
-7,15- CooHsp 272 109 XVIII 100. 0 30. 4 27.6 15.0 11.9 23.5 R Simoneit, 1977; ,1990
-4,8,11,13- CigHgs 254 239 XIX 15.5 52.9 1.3 8.5 16.9 R Simoneit and Mazurek, 1982
-4(19),8,11,13- CroHas 254 197 XX 8.5 25.0 7.1 6.7 R Philp, 1985
18- CroHag 256 159 XXI 23.6 27.9 11.3 16. 2 20. 6 13.4 L,R Simoneit, 1977
-3,8,11,13- Ci9Hag 256 239 XXII 9.8 24.2 1.5 7.7 1.4 5.8 R Philp, 1985
-,8,11,13- Cyo Hag 268 183 XXIII 40.5 33.7 20. 8 15.7 28.9 12.9 1
CzoHso 270 255 XXIV 17.5 0.4 100. 0 100. 0 81.3 59. 2 76.5 28.9 L,R Simoneit and Mazurek, 1982
CigHyy 252 237 XXV 4.3 15.7 3.5 8.6 1.2 5.6 R Simoneit and Mazurek, 1982
-16- Coo Hzz 272 272 XXVI 56.2 100.0 100. 0 100. 0 100. 0 100. 0 L.,R ,2003
CigHig 234 219 XXVII 40. 5 91.2 2.3 L,R Simoneit and Mazurek, 1982
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Fig. 2 TIC trace and multi-peak fitting of overlapping peaks of sesquiterpenoids from sample Aj,-1
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