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Mass spectrometry identification of pathogens in various sample solutions using 
functionalized magnetic iron oxide (Fe3O4) nanoparticles
P. Muralidhar Reddy1 and Yen-Peng Ho2

1Department of Chemistry, Kakatiya University, India
2Department of Chemistry, National Dong Hwa University, Taiwan

Nanotechnology has triggered a revolution in many important areas in molecular biology, biotechnology and medicine, 
especially in the detection and manipulation of biological species at the molecular and cellular levels. With the advent of 

nanotechnology in biology and medicine, the need for conjugation of nanoparticles (NPs) to biomolecules has grown. In this 
study, magnetic and functionalized magnetic iron oxide nanoparticles were synthesized and used as affinity probes to capture 
Gram-positive/negative bacteria. The morphology and properties of these magnetic NPs were examined by transmission electron 
microscopy (TEM), Fourier transform infrared spectroscopy (FT-IR) and zeta potential measurements. We have investigated 
the interaction between functionalized magnetic nanoparticles and bacteria. A variety of electrostatic and covalent linking 
chemistries have been reported. Furthermore, the magnetic nanoparticles with various functionalities including Fe3O4, poly 
acrylic acid (PAA), TiO2 and SiO2 were employed to concentrate target bacteria from sample solutions. The trapped bacteria were 
then analyzed by using matrix-assisted laser desorption/ionization mass spectrometry (MALDI-TOF MS).
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Byssochlamys fulva produced an extracellular enzyme, pectin lyase, which was enhanced when various production parameters 
were optimized. Maximum pectin lyase (PL) activity was obtained in 48 h at 30°C and pH 4.0 with pectin methyl ester (1% w/v) 

as carbon source and a combination of casein hydrolysate (0.1% w/v) and yeast extract (0.1% w/v) as nitrogen source. The enzyme 
was purified to homogenicity (20-fold) by DEAE-Cellulose ion exchange and Sephacry1 S-100 gel-filtration chromatography. The 
molecular mass was estimated to be 29 kDa on SDS-PAGE. The enzyme was found to have Km and Vmax values of 0.25 mg/ml and 
83.33 µmole of galacturonic acid/ml/min at 0.1% to 0.5% (w/v) concentration of the substrate. The addition of phenolic acids 
(0.05 mM), metal ions such as Mn2+, Fe3+, Zn2+ and thiols had inhibitory effect on the enzyme. Pectin lyase was inhibited strongly 
by protein inhibitors such as potassium permanganate and potassium ferrocyanide. The enzyme showed maximum activity in the 
presence of polygalacturonic acid (0.1 % w/v) at pH 4.5 and 25°C.
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