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GC 7890 A-MSD 5975 C # S ( 3i%- B i AL (32 8 Agilent 28 H] ) ; (A3 41 HP-5MS (30 m X
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Fig.1 The diagram of simulated beach of the ponds
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Fig.2 GC-MS chromaograms of bicyclic sesquiterpanes
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Table 1 Qualitative information of bicyclic sesquiterpanes
EWo S e B S 33X NS

1 4,4,8,10-P9H B 2L ZE C,-decline CyuHog 179
2 C,4 sesquiterpane Ci4Hyg 179
3 4,4,8,8,9-F I HAZLZE C,5 sesquiterpane CysHag 193
4 4,4,8,9,9-HHHAZFZE C5 sesquiterpane CisHyg 193
5 8B(H) -#MEt%i 8 B(H)-drimane CisHyg 123
6 4,4,9,9,10- 7L I B4 0% C5 sesquiterpane CysHyg 123
7 C,¢ sesquiterpane * CieHso 123
8 C,¢ sesquiterpane CiHz 193
9 C,¢ sesquiterpane CisHs 193
10 SB(H)-ﬂ%l‘%‘}i}‘E 8B( H) -homodrimane Ci6Hsp 123
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Fig.3 Concentration distribution of bicyclic sesquiterpenes in T, and T, oil samples after different degradation time
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Table 2 Comparison of bicyclic sesquiterpenes DR under different biodegradable conditions (n, =n, =6,f=10)

T, T, 0 EVER S ¢

' DREAZ  EX (EfEE 90% ,
FHIME RSD/%  VXI{E RSD/% 14 =1.81)

DR,  P/(P;+ Py)  C WElfrb 25 1 0/ (55 1 0 + 55 2 %) 37.93  2.03 34.16 1.86 3.35
DR, P,/(Py+ Py) C UEffP . 552 /(551 0 + 55 2 %) 62.07 2.03 65.84 1.86 3.35
DR;  P3/(Py+ Ps)  CsWERErP .55 3 W6/ (58 3 W + 55 5 %) 26.91  0.93  27.67 1.07 1.32
DR, P,/(P,+ P5) CWeifrh 254 16/ (554 1§ + 55 5 %) 21.04 0.93 21.78  0.49 1.72
DRy Pg/(Pg+ P5)  Cy Wt 55 6 15/ (55 6 W + 55 5 %) 16.91 0.8 19.53  1.80 3.20
DRy  Pg/(Pg+ Pyy)  C WM. 58 8 e/ (55 8 I + 55 10 ) 66.96 3.24  67.33  2.87 0.21
DR,  P/(Py+ P)  IEREE] 451 0/ (551 0 + 55 3 1) 34.88  2.70  31.14 1.84 2.81
DRy Py /(Ps+ Py) WA 55 1 0/ (55 1 0 + 55 5 0%) 16.48 1.46 14.75  0.97 2.42
DRy Py/(Py+ Py) WEREEI 56 3 0/ (55 3 04 + 55 10 %) 68.92 2.85 68.75 2.82 0.10
DRy, Ps/(Ps+ Pyo) WERE] 205 5 W/ (57 10 W + 55 5 1) 85.76  1.35 85.15 1.93 0.63
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Table 3 Results of repetitive experimental error (RSD) of diagnosis ratio of bicyclic sesquiterpenes

T, T,
0d 21 d 0d 21 d
DR, 0.63 1.08 1.30 0.50
DR, 0.44 0.53 0.69 0.22
DR, 1.48 0.75 1.33 2.04
DR, 0.57 2.27 0.32 2.57
DR 1.63 1.08 0.30 1.89
DR 0.29 0.44 0.17 0.45
DR, 1.17 1.18 0.57 1.34
DRg 0.58 0.63 2.20 1.32
DR, 0.57 0.45 0.43 0.52
DR, 0.04 0.13 0.06 0.16
90 T, 4 BE=95% 90T T E{EHE=98%
L DR - DR
80 DR6 1 80 DRﬁ 10
70 - 70 F DRy
DR,* DR, DRY
60 - 60 -
° 50 ° 50
S 40 = 40
- DR -
P! DR,
30 DR R s0f PR i;R
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20 |- DR DR, 20 (PR% DR !
10" DRy 10" DRy
fE T N RN N B AT AT Y Y N R B
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
0d 0d
B4 YRR 21 d 0T T MRS E RS T
Fig.4 T-test analysis of diagnosis ratio for T, oil sample after 21 d biodegradation
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Fig.5 T-test analysis of diagnosis ratio for T, oil sample after 21 d biodegradation
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Change of bicyclic sesquiterpenes distribation in crude oils
by simulated coastal oil spill biodegradation

HOU Wei'? YANG Baijuan®" ZHENG Li’ ZHAN Tianrong'

CUI Zhisong® LI Qian’ GAO Wei
(1. College of Chemistry and Molecular Engineering, Qingdao University of Science and Technology, Qingdao, 266042, China;
2. Research Center for Marine Ecology, The First Institute of Oceanography, SOA, Qingdao, 266061, China;
3. Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, College of Chemistry and Chemical Engineering,
Ocean University of China, Qingdao, 266100, China)

ABSTRACT

Using the middle crude oil from the west offshore platform of the Bohai sea, coastal oil spill
biodegradation was simulated. Based on the GC-MS analytical results, the distribution pattern of bicyclic
sesquiterpene during short-term biodegradation was investigated, and the change and stability of the diagnosis
ratios of these compounds were evaluated. The results show that the patterns of bicyclic sesquiterpene in the
crude oils changed greatly after 21 d biodegradation with the use of oil-degrading agent and slow release
fertilizer ( SRF). By comparison, the distribution of bicyclic sesquiterpene without the addition of oil-
degrading agent and SRF changed little. After i-test analysis, the diagnosis ratios DR;, DR, DR, and DR,
had no apparent change, and therefore could be used as an indicator to decide whether the source of the oil
samples during the first 21 days biodegradation are the same. The results suggest that the bicyclic
sesquiterpenes can be used as a diagnostic tool for oil spill source identification.

Keywords: biodegradation, bicyclic sesquiterpenes, diagnosis ratio, oil spill identification.



