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ABSTRACT 

The accurate measurement of total serum testosterone is very important for proper diagnosis, 

especially in women and children. In the reference LC-MS/MS method [1], the removal of 

protein binding is carried out in acidic buffer (pH = 5.5) while the removal of lipids with hexanes 

is performed in basic buffer (pH = 9.8) during the second extraction. In the reference sample 

preparation process, the first extraction solvent is a mixture of ethyl acetate and hexanes (3:2 in 

volume). In the present study, a simple approach of liquid-liquid extraction is examined against 

the reference procedure, where the extraction is done in the buffer ammonium acetate using 

chlorobutane as the extraction solvent. For comparison, QCs and unknown samples were 

processed using both procedures. The difference of accuracies of QCs and values of unknown 

samples between the simple procedure and the reference one is less than 5% for both QCs and 

unknown samples, while the calibration curve was prepared according to the reference 

procedure. This comparison shows that the protein binding was removed efficiently in the simple 

sample preparation procedure. In the meantime, the ion ratios of transition 289->109 to 289-> 97 

were monitored for all the samples. No interference compounds in the target peak were observed 

for samples prepared by both procedures. 

In addition, baseline comparison of LC-MS/MS chromatograms from stripped and unstripped 

serum for both procedures indicates that the sample prepared by the reference procedure is not 

cleaner than that by the simple procedure. Recovery using the simple procedure is higher than 

that using the reference one by 10 ~ 15%. Furthermore, recovery using the simple procedure is 

more consistent in stripped and unstripped serum.  



Lipids were removed efficiently in the reference procedure and verified by monitoring the MRM 

transition of m/z 496 - > 184, which is a typical phospholipid transition. In the current simpler 

assay, the retention time of testosterone is 4.5 minutes with isocratic elution of 55% methanol [2] 

while lipids can be removed using 95% methanol. For every injection, there is one minute of 

online column wash with 95% methanol. This online wash can effectively remove the lipids on 

the column, therefore maintaining the column life time comparable to the reference procedure.  

In conclusion, the simple procedure could replace the reference procedure for the accurate 

measurement of testosterone in human serum. 
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