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ABSTRACT

Static headspace (SHS) and solid phase microextraction (SPME) were
evaluated for the analysis of rice headspace volatiles. The optimum condition of SHS
extraction for rice volatiles comprised oven temperature at 120 °C, vial equilibration
time of 11 min, pressurization time of 1.5 min, loop fill time of 0.15 min, loop
equilibration time of 0.2 min and injection time of 0.4min. For SPME, the optimized
parameters were absorption temperature 120 °C, equilibrium time of 30 min and
absorption time of 30 min. Application of these proposed methods for the extraction
of Khao Dawk Mali 105 (KDML 105) rice headspace volatile was evaluated using
gas chromatography-flame ionization detection (GC-FID), gas chromatography-mass
spectrometry (GC-MS) and comprehensive two-dimensional GC (GCxGC). Sixteen
volatiles were identified out of at least 25 components from SHS-GC-MS and 20
volatiles were identified out of at least 52 components from SPME-GC-MS. SHS was

found to be a selective and highly efficient extraction device for the highly volatile



constituents, which included the key aroma compound, 2-acetyl-1-pyrroline, and a
series of rancid compounds in a group of normal aldehydes. Meanwhile, SPME
offered higher number of rice headspace volatiles detected with the addition of some
free fatty acids as the major components. The diverse advantages of rice headspace
volatile analysis by SHS-GC-MS and SPME-GC-MS were also confirmed by the
methods employing GCxGC. This later technique revealed the higher numbers of rice
volatile detected with at least 48 and 76 volatile constituents presented in the rice

headspace extracted by SHS and SPME, respectively.
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