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Evolution and standard comparison of indicator microorganisms for different surface waters 
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摘要：地表水病原微生物污染对人类健康构成了巨大的潜在威胁,地表水体的病原微生物污染及其控制日益得到人们的重视.因此,本文从地表水环境功能和人类健康的角度出

发,通过大量调研国内外不同功能的地表水环境质量标准,总结了当前常用病原微生物指示物的特点与指示效果;综述和比较了美国、欧盟、世界卫生组织和中国水环境标准中

有关病原微生物控制指标的演变历程;最后对地表水体中病原微生物指示物的研究进行了展望.总体而言,当前常用指示微生物涵盖细菌、病毒和原生动物,但应针对不同目的选

取不同类型的指示微生物;美国、欧盟和世界卫生组织的病原微生物控制指标已陆续转向大肠杆菌与肠球菌,而我国仅经历了从总大肠菌群到粪大肠菌群的转变.培养法与分子

生物学方法是当前主要的病原微生物检测手段,前者广为应用,后者更为方便、快捷,但无法与相应标准对接.

Abstract：Pathogenic pollution of surface water may pose great threat to human health, and has been paid more and more attention recently. Therefore, the 

purpose of this study was to summarize the state-art of indicator microorganisms and the control standards for pathogen in surface water through literature review 

according to function of surface water and human health. Firstly, this study briefly introduced the evolution of microbiological standards for surface water adopted by 

different countries and organizations, such as USA, EU, WHO and China. And then the characteristics and performance of indicator microorganisms commonly used 

were summarized, together with the analysis methods of indicator microorganisms. Finally, the trends of indicator microorganisms in surface water were proposed. 

In a word, indicator microorganisms often used were bacteria, viruses and protozoa, which should be selected for different purposes. Indicator microorganisms of 

pathogen in recreational water adopted by USA, EU and WHO had been turned to E.coli and enterococcus, while the only change was from total coliform to fecal 

coliform in China. Culture and molecular biological methods are the main analysis methods of pathogen in surface water, and the molecular biological method is 

more convenient and quicker than the widely used culture method. However, its difficulty in docking with the corresponding standards limits its wide application. 
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