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Results and Discussion

Conclusions

(2) Optimization of derivatization temperature

(3) Optimization of derivatization time

(1) Detection and calibration of derivatized methionalOVERVIEW. Aldehydes are believed to contribute to the loss 

of flavor in beer during aging. However, aldehyde levels in 

beer are usually very low and have been difficult to extract. 

Methods such as liquid-liquid extraction1 and sorbent 

extraction2 have been used, but these methods are rather 

complicated and not highly selective. 

A promising way to improve aldehyde extraction is through 

on-fiber derivatization. The derivatizing agent O-(2,3,4,5,6-

pentafluorobenzyl)-hydroxylamine (PFBOA) has been used 

with some success,3 and on-fiber derivatization with PFBOA 

has been used successfully to extract formaldehyde.4

THIS WORK.  Building on these techniques, we have 

optimized a method for extracting methional from a 5% 

ethanol  solution using solid-phase microextraction (SPME) 

with PFBOA on-fiber derivatization.  Methional was selected 

as the test aldehyde because it is one of the more difficult 

aldehydes to extract from beer.
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• The PFBOA solution was prepared in water (6 g/L).

• The SPME fiber was coated with  65 µm poly(dimethyl-

siloxane)/divinyl benzene (PDMS/DVB SPME). 

• The optimization solution contained 5% EtOH (pH 4.5) spiked 

with 5 ppb methional (CH3SCH2CH2CHO).

On-Fiber Derivatization Procedure

• 100 µL PFBOA was added to 10 mL deionized water in 20 

mL vial with crimp cap. 

• The SPME fiber was placed in the headspace of the PFBOA 

solution for 10 min (50 ºC), then the PFBOA-loaded fiber was 

placed in the headspace of the methional solution (10 mL in a 

20 mL vial). Temperature and time were optimized.

• The derivatized methional was detected in single-ion mode 

using GC/MS (HP6890 GC with DB-5 column and mass-

selective Agilent 5972A detector). 

• A temperature increase 

favored partitioning of 

methional to the headspace 

(Figure 2). 

Optimized temperature: 50 ºC

Methods

Introduction

Figure 2. Detector response with temperature.

Figure 3. Detector response with time.

• Methional reacts with PFBOA to 

form two oxime isomers.

• Each isomer fragments at m/z 181 

(Figure 1).

• Methional was measured using the 

sum of the two peak areas.

• A 6-pt calibration curve of 

derivatized methional (0.1 50 ppb) 

was linear (R2 = 0.9983) and 

reproducible (CV = 2.4%).

Figure 1. Spectrum of derivatized methional.
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(4) Measurement of methional recovery rates

A new, fast (60 min), sensitive (0.1-50 ppb), 

reproducible, solventless extraction  technique was 

developed for methional in 5% ethanol. 

This technique can be used to measure low 

aldehyde levels in beer  and to assess the role 

aldehydes play in  the loss of  beer flavor with aging. 
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• Time to reach equilibrium 

between fiber and headspace 

was 90 min (50 ºC), but 60 min 

was chosen as a compromise 

(Figure 3).

Optimized time: 60 min
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The methional recovery rate was determined 

using the method of standard addition: a  5 ppb 

methional solution was spiked with 100 ppb 

methional. 

Recovery = 
measured conc.

105 ppb
= 90%
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Major fragment ion (m/z 181)


