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pmol/(m?-s)( 14L:10D)
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Fig.1 Illustration of the sampling sites in the coastal waters of Qingdao affected by deposited green algae
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Tab.l Retention time, qualitative ions and quantitative ions for determination of sterols in gas chromatography coupled with mass

spectrometry
(min) (m/z) (m/z)
10.969 147 162
Sa- 34413 217 149, 357
38.342 329 368
422 386 296, 484
28- 42.4 386 296, 484
Agilent MSD Chem Station , 1.4
GC-MS-TIC R )
> 100pL S5a- -20°C
(10pg/mL) , , ) >
(S))  So- 250mL
(S2) , ,

@%=(S1/8>)x100%
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Tab.2 Composition of sterols in bloom-forming Ulva prolifera

in the Yellow Sea

(%)

28-
Ulva prolifera UP-TDW 9.20 90.8
Ulva prolifera UP-YS — 100
2.2
28- ,
(2.5 5 12.5g/L) 1—2
, 28- 1
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96 , 28-
( 3 64
96 28-
, (G
2.3
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20°C
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, 1 , (4 )
( 0.1pg/g) (35
2.4 28-
28- 2015 7
9 , 28-
(0.193+0.040)pg/g 28-
, 2016 9 6 HT-1 28-
(0.712+0.312)ug/g, 9 6
28- (0.391+
0.192)ug/g, 9 25 28-

3.1 28-

(0.1070.042)ug/g( 3)
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Fig.2 Chemical structures and mass spectra of fucosterol and 28-isofucosterol
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Fig.3 Variation of 28-isofucosterol content in sediment during the decomposition of green alga U. prolifera.
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Tab.3 Content of 28-isofucosterol in sediment samples
collected from the coastal waters of Qingdao

28- (ng/g)
20150709 0.193+0.040
HT-1% 20160906 0.712+0.312
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>
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Fig.5 Variation of 28-isofucosterol content in sediment during the simulation experiment to study the stability of 28-isofucosterol
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USING STEROL BIOMARKERS TO TRACE DEPOSITION AREAS
OF FLOATING GREEN ALGAE AFTER GREEN TIDES

GENG Hui-Xia' **, YU Ren-Cheng"***, YAN Tian"**, ZHANG Qing-Chun"**,
KONG Fan-Zhou"**, ZHOU Ming-Jiang'

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Laboratory for Marine Ecology and Environmental Science, Qingdao National Laboratory for Marine
Science and Technology, Qingdao 266071, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Center for
Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract Outbreaks of large-scale green tides induced by green alga Ulva prolifera in the southern Yellow Sea led to
huge economic losses in recent years. The ecological consequence caused by these massive green tides remains unclear due
mainly to the limited knowledge on the deposition area of massive floating green algae after green tides. In this study, a
method using 28-isofucosterol as a biomarker of U. prolifera to track the deposition area of floating green algae was
developed. The stability and specificity of the biomarker 28-isofucosterol for bloom-forming U. prolifera were also tested.
The major sterol species of the bloom-forming U. prolifera was proved to be 28-isofucosterol in the content of
50—100ug/g. In our simulation experiments in the laboratory, we found that U. prolifera could be decomposed within 1
month at 20°C in darkness, and the 28-isofucosterol content in sediment was positively correlated with the decomposed
biomass of U. prolifera. In addition, the high content of 28-isofucosterol present in the sediment remained stable within 1
month at 20°C in darkness, then decreased rapidly. Our field investigation found a high-content of 28-isofucosterol in
surface sediment collected from the coastal waters of Qingdao, which had been affected by deposited floating green algae,
and the content of 28-isofucosterol dropped rapidly 1 month after the green tide. Therefore, it is believed that
28-isofucosterol can be used as a specific biomarker to trace the deposition area of floating green algae after the occurrence
of green tides. The results may help further studies on the ecological consequences of green tides.

Key words the Yellow Sea; green tides; sterol; biomarker



