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Low-cost portable equipment for measuring 
microbiological metabolic activity 

Traditional microbiological testing methods require 24-72 hours for results, creating bottlenecks in food 
quality control and HACCP systems. The increasing demands for rapid assessment of food safety and re- 
duced storage times necessitate faster, automated, and cost-effective microbiological evaluation me- 
thods. A low-cost portable equipment for measuring microbiological metabolic activity addresses these 
challenges through innovative redox-potential measurement. 

 
The system detects changes in redox-potential caused by microbial metabolic activity. As microorgan- isms 
grow, they perform oxidation-reduction reactions that alter the electrical potential of their environ- ment. 
This change can be measured and correlated to microbial concentration, providing results in 6-10 hours 
instead of days. 

 
Key advantages over traditional and impedimetric methods include significantly lower investment costs 
(one-third of impedimetric systems), wider application range, and minimal temperature control require- 
ments. The equipment works with standard commercial nutrient media and can perform direct meas- 
urements on various sample types including water, milk, meat, and surface swabs, without additional 
enrichment steps – unlike many modern tests. 

 
Practical applications span multiple sectors: rapid testing of raw milk quality at farm level (enabling 
morning evaluation of evening milking), water quality monitoring for drinking water and mineral water 
production, raw meat total count determination, and surface hygiene control. The detection limit reach- 
es 1 cell per test sample with a working range of 1-7 logarithmic units. 

 

Farm-level implementation is particularly valua- 
ble as the portable, low-cost system enables on- 
site testing without requiring expensive laborato- 
ry infrastructure or highly qualified personnel. 
Farmers can obtain quality certification results 
within hours, enabling immediate decision- 
making for product handling and outbreak pre- 
vention. 

Current research focuses on further 
developing and modernizing the 
equipment, expanding applications 
and developing standardized proto- 
cols for various food matrices, sup- 
porting the transition from traditional 
time-consuming methods to rapid, 
reliable quality control systems. 

 

 

Figure 1. Low-cost portable equipment for measuring microbiological metabo- 

lic activity prototype 
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