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Salmonella spp. and Listeria monocytogenes continue to cause many outbreaks of 
foodborne disease. Many methods are available for detection of these pathogens, but 
these methods are either slow, laborious, or require expensive instrumentation. Vertically 
integrated biosensors were developed for rapid identification of Salmonella spp. and L. 
monocytogenes in foods, based on detection of bacterial produced enzymes. The 
Salmonella biosensor was based on detection of the outer membrane enzyme caprylate 
esterase. For L. monocytogenes, detection was effected based on the presence of the 
phosphatidylinositol-specific phospholipase C (PI-PLC). A sampling device (swab) 
bacterial growth media, Salmonella or L. monocytogenes specific immunomagnetic 
separation (IMS) beads, and a chromogenic substrate (Magenta Caprylate for Salmonella, 
and 5-Bromo-6-chloro-3-indoxyl myo-inositol-1-phosphate for L. monocytogenes) were 
included in a self contained test device. A food sample to be tested was swabbed, and the 
swab was returned to the test device, followed by a 10-13 hour enrichment. Any 
Salmonella or L. monocytogenes cells present were isolated and concentrated by IMS, by 
placing the test device in a portable magnet, and the growth media was removed. Next, 
the cap of the device was broken, releasing the enzyme substrate into the device where it 
reacted with any bacteria present to form a visible reaction (magenta precipitate for 
Salmonella, indigo precipitate for L. monocytogenes). Both biosensors were evaluated 
for sensitivity. On artificially inoculated poultry (thigh pieces with skin attached), the 
Salmonella biosensor detected as few as 10e0 CFU/121 cm2 of poultry after 17 hours. 
The L. monocytogenes biosensor detected 10e2 cells on individual slices of deli meat 
(100 mm diameter) within 15 hours. Both biosensors detected their respective target 
bacteria (Salmonella spp. and L. monocytogenes) with high specificity, but did not detect 
any of the non target bacteria (Escherichia coli O157:H7, Staphylococcus aureus, 
Campylobacter jejuni) tested. The biosensors detect Salmonella spp. and L. 
monocytogenes in a simple and rapid manner, with minimal need for instrumentation to 
interpret the test result. 
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