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Introduction

Monitoring physical-chemical and microbiological parameters of the water quality
intended for human consumption should be done according to Council Directive
98/83/EC (supplemented by Commission Directive (EU) 2015/1787) and Romanian
legislation (Law no. 458/2002, republished in 2011 and supplemented by Ordinance
No.22/2017) requirements. The objective of the Directive is to protect human health
from the adverse effects of any contamination of water intended for human
consumption by ensuring that it is wholesome and clean. Microbial contamination of
drinking water is still a major issue worldwide because it represents a major source of
waterborne or water-based illnesses in developing as well as in developed countries
and could causes mortality. Numerous methods have been developed for rapid
detection and quantification of waterborne pathogenic bacteria, because the traditional
methods still are not sufficiently sensitive to detect low concentrations of pathogens
considered dangerous in drinking waters.

This paper proposed a new rapid and reliable method to detect the pathogenic bacteria
(Escherichia coli and Pseudomonas aeruginosa) by immunofluorescent detection
based on the specific interaction between bacteria and tagged fluorochrome antibody
followed by image software processing. The digital images delivered by microscopy
were automatically processed with a software application that can generate reports in
a very short time about presence/absence of analyzed pathogen bacteria in water
samples.

Materials and methods

Bacterial strains used: Pseudomonas aeruginosa (ATCC 27853) and Escherichia coli
(ATCC 25922) were purchased from ATCC (USA).

Antibodies: Monoclonal antibody anti-P.aeruginosa tagged with Alexa Fluor 647 and
polyclonal antibody anti-E.coli tagged with FITC were purchased from Novus
Biologicals (CO, USA).

Specific bacterial detection with fluorescent tagged antibody. Each bacterial strain
(0.4 ODegoonm) was incubated 1h at 37°C in presence of its specific antibody. The
microscopic detection of fluorescent bacteria was performed using Leica DMi8
inverted microscope at a 63X fold magnification.
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Both brightfield and fluorescence images were processed by a pipeline processing
protocol (Figure 1) in order to achieve a fast and specific digital signal linked to the
bacterial identification.
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Figure 1. “Pipeline” processing for obtalnlng 1mage mask and blobs’ data analysis

Results and conclusions

The microscopic images displayed a clear bacterial presence, due to their specific
interactions with fluorochome tagged antibody, both in fluorescence and transmitted
light (Figures 2 and 3).

Figure 2. Escherichia coli peciﬁc identification (a- brightfield; b- fluorescence)

Figure 3. P.aeruginosa spe01ﬁc 1dent1ﬁcat10n (a- brlghtﬁeld b- ﬂuorescence)

The digital images were automatically processed (Figure 1) generating a
microbiological reports that contain: the size of the image analyzed in pixels, the
presence or absence of the analyzed bacteria, the number of bacteria and colonies
detected in the bright image, the number of distinct areas detected in the fluorescence
image, the sum of the areas of these areas (in pixels) and the ratio between the sum of
the above areas and the size of the image.

Overall, a new detection tool was developed for identification and quantification of
pathogenic bacteria from drinking water sample based on the fluorescent image which
was analyzed and the results could be sent wireless to all organizations involved in
health and environment monitoring.
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