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Teaching reforms of comprehensive experiment in
Environmental Microbiology
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Abstract: There are many shortcomings in the experiment course of Environmental Microbiology,
such as the less practice on experiment skills, no relationship between the designed contents and
scientific researches, and sometimes the valued experiments were ignored. Therefore, changes should
be done urgently. In this paper, the current status and problems in the experiment course of
Environmental Microbiology were totally analyzed. The comprehensive experiments were designed
aiming for scientific research innovation and scientific research goals. The inovation idea was that
experimental teaching results should be converted into scientific research pre-production. Moreover,
in order to improve the experimental skills and creativities, the specific directions and methods of the
teaching innovation was mainly discussed.
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Table 1 The setting of original experimental content

Experimental items Class hours Summary
2

Operation of the optical microscopy and morphological
observation of pure culture strains

Counting the number of microbial cells

2
Simple and gram staining of bacteria

2 LB PDA
Preparation and sterilization of the culture medium

1
Purebred isolation, culture and inoculation technology of bacteria

1
The colony morphology observation of pure culture strains

1
Determination of the total number of bacterial colonies

1
Determination of microorganisms in air

5

Separation and identification of microorganisms from soil
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Selection of specific
microorganisms resources
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of culture medium

Preparation and sterilization |

Pure isolation and culture of
microorganisms

Determination of microorganisms Staining of

l

Use of the microscope

amount and growth curve microorganisms

Identification of
microorganisms

Preservation of
microorganisms

and observation of
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Figure 1 Isolation, cultivation and identification of specific microorganisms from environment
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Determination of
microorganisms in air

Sewage treatment plant

Cultivation and observation
of activated sludge

l

Determination of the total bacterial
and coliform in water
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Figure 2 Determination and observation of microorganisms in wastewater treatment plant
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Table 2 The isolated strains in the experiments

Strains Functions Identification methods
Kilebsiella sp. Biolog
Mucor circinelloides Q531 20% 16S rRNA
Enterococcus casselifavus S6 55°C Biolog
Aspergillus aculeatus tax-6 18S rRNA
Bacillus subtilis cjp3 16S rRNA
Bacillus subtilis S3 Biolog
Bacillus subtilis X3 16S rRNA
Pseudomonas putida Biolog
Serratia liquefaciens Biolog
Ralstonia pickettii Biolog
Gordonia hirsuta Gh-4 Biolog
Bacillus tequilensis 16S rRNA
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