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Mito KOKAWA, and Yusaku MIYAMAE
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In this study, a novel extraction method, simultaneous stone-milling and
extraction (SME) was developed for extracting bioactive compounds from hard
plant materials such as spices. Two spices with different seed structures,
allspice and coriander seeds, were chosen to evaluate the extraction method.
Various milling conditions for SME, as well as conventional extraction methods
such as maceration and heat-assisted extraction were compared based on
efficiencies for extracting polyphenols and antioxidant substances. While SME
extracted higher concentrations of polyphenols and antioxidant substances
than conventional methods for coriander seeds, heat-assisted extraction was
shown to be more efficient for allspice. In the comparison of different
conditions for SME, passing the material quickly through the stone mill multiple
times (3 X 10 min passes or 2 X 15 min passes) was shown to be more effective
for milling the material than a single 30 min pass. A particle size analysis
showed that SME samples had a much smaller particle size than the dry-milled
spices used for conventional extraction methods. An analysis of the volatile
compounds in the extracts indicated that SME enhanced the extraction
efficiencies of certain chemicals such as methyl eugenol compared to
conventional extraction methods, but exhibited similar efficiencies for other
chemicals. Finally, anti-inflammatory assays using viable cells indicated that
500-times diluted extracts, particularly those obtained via SME using multiple
passes, lowered inflammation in cells. In conclusion, SME was shown to be an
effective method for extracting bioactive compounds from spices, and its
effectiveness may be enhanced via coupling with heat-assisted methods.



