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Continuous online monitoring of gas compositions and exchanges helps to reveal complex processes in 
ecosystems without disturbance. In this contribution enhanced Raman gas spectroscopy is exploited for the 
investigation of the biodegradation of contaminants in soil [1], monitoring of the total nitrogen budget during 
denitrification [2], monitoring isotopic labeling in eco-physiological studies [3,4], the characterization of eco-
system parameters [5], the characterization of the life cycle of biomineralizing cave bacteria [6], and the 
investigation of drought stress on the substrate use and vitatilty of trees. 
In the first application, the fate of a benzene surface contamination was analyzed [1]. Continuous online 
quantification of reduction of 15N-labelled nitrate by Pseudomonas stutzeri was demonstrated and the total 
nitrogen element budget was monitored online [2]. Sterile online acquisition of the pH changes in the P. 
stutzeri culture was demonstrated [2]. An isotopic labeling of plant metabolites was observed via 
photosynthetic uptake of 13CO2 in order to investigate the flow of resources in plants [3,4]. The 
concentrations and fluxes of O2, CO2, and CH4 were quantified in the head space of a water-saturated peat 
bog soil column, in order to determine important ecosystem parameters such as the maximum 
photosynthesis rate of the sphagnum as well as the extent of soil and plant respiration [5]. The headspace 
gas composition of a culture of carbonate precipitating Arthrobacter sulfonivorans was monitored in order to 
characterize the respiratory activity during the bacterial lifecycle [6].  
In summary, it was proven that enhanced Raman gas spectroscopy is an extremely versatile new analytical 
technique for fast and continuous environmental gas analysis.  
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