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DISTRIBUTION OF THE POLYPHENOL OXIDASE AND PEROXIDASE IN SEDIMENTS OF
SHALLOW LAKES IN THE MIDDL E AND LOWER REACHES OF THE YANGTZE RIVER

@QJO Ya Xin'? ,SONG ChurrLe®? LIU YunBing'? LI JianrQiu* and ZHOU Yi- Yong'
(1. Ingtitute f Hydrobidogy , the Chinese Academy d Sciences, Wuhan  430072;
2. Graduate Schod d the Chinese Academy d Sdences, Beijing  100039)

Abgtract :The enrichment of organic metter is a griking feature of 1ake eutrophication. However ,digribution of organic metter as-
sciaed with extracelluar enzymes (eeciadly oxidoreductases) in sedimentsisinadequatdly sudied. In this paper we described
the digtributions of oxi doreductase activitiesin shdlow lakesto reved their rolesin the degradation of organic mettersin sediments
and the efects on eutrophication. The spatid digtribution of polyphenol oxidase and peroxidase in sediments of nine lakes (Lake
Luhu Lake Liangzi ,Lake Houguan | ake Niushan Lake Sanjiao ,Lake Longyang ,Lake Moshui and Lake Yuehuin Hube Province
and Lake TaihuinJiangsu Province) inthe midde and lower reachesdf the Yangize River were sudied and their correations with
microorgani sms were d 0 andyzed. The activities of the two enzymes gudied anong and within the |akes were unevenly digri but-
ed ,the sediments with the Sgnificantly higher contents of organic metter showed the higher activities which were observed in the
inet of wage water discharge ,the zone with plant red dues and the undredged stes Verticaly polypherol oxidase activities were
high a suface sediment with higher organic metter contents Hence ,the organic metters derived from the different sources could
induce erzymes The peroxidase activities varied dightly with increasng sediment depth ,a resuit smilar in the dredged and urr
dredged areas ,which was probably due to the formetion o humi c-erzyme conplex by the peroxidase and humus dter the erzyme
induction. There was a dgnificantly postive correation between the activities of polyphenol oxi dase and peroxi dase ,therefore ,the
two enzymes coupled in the process of deconposition of organic metters and humification. Bacteria and Actinomyces (ot fung)
were dominant gpecies and may be the main producers of the enzymes. In short ,the sediment of eutrophic Lakeswould respond to
the organic metters enrichment by shaping numbers and conrpositions of i croorgani sms (Bacteria and Actinomyces) and i nduci ng
polypherol oxidase and peroxidase that oxidize organic metters to produce the humus in the end. At the same time ,the erzyme
could be gahilized by the formetion of humic-enzyme conplex. The multiple roles of oxidoreductases in the process of lake eur
trophication were discussed in the paper. It may acceerate the process of eutrophication by pronoting anaerobic inorganic phos
phorus release because of oxygen consurmption by polyphenol oxi dase formi ng loose detritus layer to redtrict submerged mecrophyte
regoretion ,and dfecting divison and gromh of cell to cause dgae bloom On the other hand ,it may combat eutrophicetion process
through imnohilizing nutrient substances such as amno acids and polysaccharides by humus and inhibiting activity of dkaine
phogphatase and nitrification , thereby ,it ddaying phogphorus and nitrogen cycling. Mearwhile ,the formetion of humic-ernzyme
cormplex may sudan the activities mentioned above. In concluson ,the process of erzymetic deconpodtion of organic metter in
lake sediment is conplicated ,and the underlying mechani sms should be gudied further nmore.

Key wor ds :Lake sediment ; Folyphenol oxi dase ; Peroxi dase ;Organic matter ;Lake eutrophication



