
Tagung:                 39th International Symposium on High Performance Liquid Phase Separations and Related 
Techniques (16-20 June 2013) in Amsterdam, Netherland. Book of Abstracts, Seite 162. 
 
Title:                      Soy Isoflavones: An Automated and Validated UHPLC–MS/MS Method for the Determination 
of the Phase II Metabolites in Blood Plasma and Urine  
 
Autoren:               Sebastian Soukup, Sabine E. Kulling 

 
Abstract:               The metabolic transformation of isoflavones (IF) by the gut microbiota as well as by 
endogenous drug metabolizing enzymes plays a crucial role in the understanding of their potential health 
promoting effects. However, analytical methods published so far do not include the direct determination of the 
phase II metabolites leading to the loss of important information. Our aim was to develop an automated 
method to simultaneously quantify the soy IF daidzein and genistein, their conjugative metabolites including 
glucuronides, sulfates, and sulfoglucuronides as well as their major microbial degradation products for the 
application in studies with larger sample sizes. An automated solid-phase extraction using 96well plates was 
established to extract the analytes from plasma or urine and was combined with a fast and selective UHPLC-
MS/MS analysis. The method was validated based on the ICH analytical method validation guidelines and on 
the FDA recommendations to meet the requirements of international standards. All validation parameters 
including selectivity, accuracy, precision, recovery, limit of detection, linearity and robustness matched 
essentially the specifications given by the ICH and FDA. The applicability and efficiency of the new method was 
further demonstrated by the measurement of plasma and urine samples from animal and human intervention 
studies. In conclusion, a robust analytical approach was developed which allow the handling of large sample 
sizes but nevertheless provide detailed information on the IF metabolite profile. We assume that the 
application of our method may contribute to a better understanding and interpretation of experimental studies 
and in particular of clinical trials evaluating the biological effects of soy IF.  
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Abstract: Fluoroquinolones are antimicrobial agents widely found in environmental 
matrices and extensively studied due to their persistence and implications for multi-
resistant bacteria. The presence of fluoroquinolones in the environment is mainly due to 
the incapability of wastewater treatment plants (WWTPs) to completely remove those 
compounds. The amount of fluoroquinolones released through effluents depends on the 
type of treatment used by the WWTPs.  So, accurate analytical methods to quantify those 
compounds on WWTPs process and in effluents are crucial. Solid phase extraction (SPE) 
coupled to liquid chromatography is a straightforward technique that provides analyte 
extraction, cleanup, separation and detection while providing a good reproducibility and 
efficiency. The purpose of this work was the establishment of a novel method for 
quantification of Ofloxacin, Norfloxacin, Ciprofloxacin and Moxifloxacin on WWTPs 
effluents using on-line SPE. Samples were injected directly on a restricted access material 
column LichroCart 25-4 Lichrospher® RP-18 ADS (25 µm) and then transferred to an 
analytical column Luna PFP (2) (150 x 4.6 mm ID, 100 Å, 3 µm) for separation in isocratic 
mode with a mixture of 0.1% triethylamine in water (acidified to pH = 2.2 with 
trifluoroacetic acid) and ethanol as mobile phase; column oven was set at 45ºC. The 
detection was performed by fluorescence with an excitation wavelength of 290 nm and 
an emission wavelength of 460 nm. The injection volume of 100 µL of previous pre-
concentrated sample was compared with larger volume injection of only filtered effluent 
samples. The study was conducted with effluent samples collected from a municipal 
WWTP in the north of Portugal. 
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