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Ambient Ionization 

Rapid Identification of Microorganisms by Touch Spray and Paper Spray Ambient Ionization 

Ahmed M. Hamid, Alan K. Jarmusch, Valentina Pirro and R. Graham Cooks* 

Department of Chemistry, Purdue University 47907-2084 

Introduction 
The rapid and accurate identification of microorganisms is necessary in order to improve public health. Molecular-

based identification allows for rapid patient treatment and provides more accurate diagnoses, two crucial aspects 

for successful treatment, yet a great challenge.1-4 

In this work PS-MS5,6, an existing ambient method, and TS-MS, a newly developed technique, are being utilized 

in the rapid discrimination of microorganisms (<2 min).7  
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Mixture Characterization 

Future Work 

Direct Detection of Bacteria in Blood 

 Investigate the growth media effects  

 Quantitatively investigate bacterial solutions        

Determine and strive for lower detection limits 

 Implement the ambient ionization methods using a handheld miniature mass spectrometer  

(1) Umeda, A.; Ueki, Y.; Amako, K. Journal of Bacteriology 1987, 169, 2482-2487. 
(2) Havlicek, V.; Lemr, K.; Schug, K. A. Analytical Chemistry 2013, 85, 790-797. 
(3) Rath, C.; Yang, J.; Alexandrov, T.; Dorrestein, P. J. Am. Soc. Mass Spectrom. 2013, 24, 1167-1176. 
(4) Tang, Y. W.; Ellis, N. M.; Hopkins, M. K.; Smith, D. H.; Dodge, D. E.; Persing, D. H. Journal of Clinical Microbiology 1998, 36, 3674-3679. 
(5) Espy, R. D.; Muliadi, A. R.; Ouyang, Z.; Cooks, R. G. International Journal of Mass Spectrometry 2012, 325, 167-171. 
(6) Liu, J. J.; Wang, H.; Manicke, N. E.; Lin, J. M.; Cooks, R. G.; Ouyang, Z. Analytical Chemistry 2010, 82, 2463-2471. 
(7) Hamid, A. M.; Jarmusch, A. K.; Pirro, V.; Pincus, D. H.; Clay, B. G.; Gervasi, G.; Cooks, R. G. Analytical Chemistry 2014, submitted. 

 A major aim of this study, the identification of bacteria, seems now within reach using a simple and very rapid method 

of acquiring mass spectra, provided that libraries of such spectra are acquired to allow comparisons with experimental 

data 

 

 Bacteria can be differentiated at the species level by PS-MS ambient ionization method 

 

 Multivariate statistics, such as principle component analysis (PCA) and Linear discriminant analysis (LDA) have been 

implemented to confirm visual  pattern differences 

 

 Data fusion strategy of negative and positive ion modes PS-MS spectra was used to enhance the prediction rate of 

Gram-negative bacteria 

 

 PS-MS has proven to have potential in bacterial identification in biofluids such as blood and urine. Also, bacterial 

mixtures can be characterized  
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