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Simulated Study of Algal Fatty Acid Degradation in Hypoxia Seawater-Sediment

Interface Along China Coastal Area

SUI Wei-wei', DING Hai-bing”, YANG Gui-peng'*, LU Xiao-lan', LI Wen-juan', SUN Li-qun'

(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of
Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100, China)

Abstract: Series of laboratory incubation experiments were conducted to simulate degradation of organic matter in sediment-seawater
interface in hypoxia enviroments along China coastal area. Under four different redox conditions (oxygen saturation: 100% , 50% ,
25% and 0% ), degradations of seveal biomarkers originated from Skeletonema costatum, a typical red tide alage along China coastal
area were tracked. By analyzing concentrations of four fatty acid biomarkers [ 14:0, 16:0, 16:1(7) and 20:5] obtained at various
sampling time, results showed that their concentrations decreased significantly after 2-3 weeks’ incubation. Then, their concentrations
changed very slowly or very little. However, degradation of the four fatty acids varied dramatically in different incubation systems. Fatty
acids 14:0, 16:1(7) and 205 were degraded completely in all incubation systems after two-month incubation, but 25% to 35% of
16:0 was reserved in the systems. Based on multi-G model, degradations of the four fatty acids were quantively described. The results
indicated that all four fatty acids had fast-degraded and slow-degraded fractions. Their degradation rate constants (k, ) ranged from
0.079 t0 0. 84 d~'. The fastest degradation of 14:0 and 16:1(7) occurred under 25% oxygen concentrations. For these two
compounds, in the fastest degradation system, their & values were 2. 3 folds and 1. 7 folds higher than those in the slowest degradation
system [50% oxygen saturation for 14 :0 and 100% oxygen saturation for 16 :1(7) ] respectively. The 16:0 was degraded fastest under
the anoxic condition and slowest under the 50% oxygen saturation. The ratio of the two k_s was 2. 1. The k_s of 20:5 had a positive
relationship with oxygen saturations. Results of this study suggested that besides oxgen saturations, structure and features of organic
compounds, roles of microbe in the envrioments and etc. might affect degradations of fatty acids in S. costatum in hypoxia sediment-
seawater interface along China coastal area.
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Table 1  Experiment error of fatty acid measurements
WG TATRE Upge! FATHE 2 mgept AR %
14.0 319.8 338.6 2.86
16:0 125.1 135.5 4.00
16:1(7) 260.9 230.5 6.19
20:5 841.3 865. 1 1.39
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