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Abstract. High levels of sulfur-containing odorous compounds can always be detected in waters during black bloom induced by a-
quatic debris. These contaminants are great threatens to water ecological security and human health. However, detailed reports fo-
cused on the sources and forming mechanisms of these odorous compounds were seldom seen. In this study, various aquatic debris
like algae, zooplankton, fishes, benthic fauna and aquatic plants were used to simulate the occurrence of black bloom. Results
showed that black bloom can be triggered by all of these aquatic debris. The highest levels of volatile organic sulfur compounds
were detected in the added-algae treatments because of the high content of sulfur-containing amino acids in algae. Methionine was
used as precursor of VOSCs during the experiment. Illumination and anaerobic conditions, especially illumination, were found to
be more favorable for the degradation of methionine. Significant correlations were found between the degradation rate of methionine
and the ammonium nitrogen levels, demonstrating that the first step of methionine degradation was deamination. The variations of
several intermediate products ( «-hydroxybutyric acid, a-oxobutyric acid and 4-methylthio-2-oxobutyric acid (KMBA) ) in the deg-
radation system were studied. The accumulation of KMBA was quite low compared to that of a-hydroxybutyric acid and «-oxobutyr-

ic acid. These results demonstrated that the demethylthio reaction happened with a short period of time after deamination. Or may-
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be these two reactions happened at the same time. Methanethiol was generated during this period and then transformed to dimethyl
sulfide, dimethyl disulfide, dimethyl trisulfide and H,S through a variety of ways.
Keywords; Black bloom; sulfur-containing amino acids; methionine; volatile sulfur compounds; deamination; Lake Taihu; Gon-

ghu Bay
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the three sampling sites in Gonghu Bay of Lake Taihu
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Tab. 1 The changes of basic physical-chemical properties and nutrient concentrations

PN

of water in Gonghu Bay of Lake Taihu

TN/ TP/ NH," -N/ PO}~ -P/ DO/ Chl. a/
pH Eh/mV

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
5H 0.76~2.11 0.07~0.11 0.21~0.87 0.010~0.020 7.78 ~7.90 206 ~308 5.76 ~6.43 0.007 ~0.010
6H 0.98~1.54 0.03~0.09 0.13~1.01 0.008 ~0.020 7.88 ~8.65 327 ~354 6.03 ~6.76 0.008 ~0.010
7H 1.02~1.87 0.04~0.18 0.45~1.32 0.006 ~0.010 7.75~8.76 321 ~387 7.09~8.32 0.010~0.013
8 H 1.33~3.21 0.09~0.21 0.54~1.87 0.010~0.030 8.32~8.36 198 ~297 4.38 ~6.25 0.020 ~0.030
9 H 1.42~3.21 0.08~0.22 0.87~2.01 0.008 ~0.040 8.56 ~8.55 167 ~302 4.76 ~7.21 0.018 ~0.021

A 1.45 0.23 0.48 0.02 8.32 242 5.87 0.02
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Tab. 2 The correlation between basic physical-chemical parameters and

main odor substances of water in Gonghu Bay of Lake Taihu

LRl TN TP NH, -N PO;~ -P pH Eh DO Chl. a
Geosmin 0.121 0.231* 0.201* 0.114 0. 009 0.012 0.021 0.341**
MIB 0.213 0.321** 0.320** 0. 080 0.017 0.016 0.023 0.301 **
DMTS 0. 141 0.297 ** 0.232" 0.156 0. 007 0.013 0.125 0.425""

* Fn FEMSE, P <0.05;

% FRMLE MO, P <0.01.
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Fig. 4 The production of VOSCs from methionine degradation influenced by oxygen and illumination conditions
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