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Summary

Snow room (Yukimuro) storage is a traditional method for the preservation of foods in the snowy areas of Japan.
A Yukimuro provides an environment with low temperature and high humidity that preserves food quality and im-
proves their taste.

The aromatic compounds of roasted coffee beans are divided into three groups: an aldehyde group containing un-
desirable odors, a pyradine group containing sweet and roasted aromas, and a furan group containing components
that characterize coffee aroma.

Previously, we reported that aldehydes of roasted coffee beans stored in a Yukimuro were markedly decreased,
and aroma components were changed in a favorable. In a sensory assessment, the taste of coffee stored in a Yu-
kimuro was better than that stored in a refrigerated room and a room under normal temperature.

In this study, we demonstrated the effect of Yukimuro storage on favorable changes in the aromatic components
of roasted coffee beans by model experiments, using coffee flavor compounds and a refrigerator with the capability
of constant low temperature and high humidity. 11 compounds (two aldehydes, four pyradine analogs, and five fu-
ran analogs) were used as coffee aromas. They were attached to glass beads and then stored in packages with an
outward air valve in a refrigerated room (R: 2C 5C , 45% -60% humidity), a constant low temperature and high hu-
midity room (Yukimuro: 2C , 99% humidity), or a room under normal temperature (NT: 20C , 45% -60% humidity)
for four weeks. After storage, the flavor compounds remaining on the glass beads were extracted with water and
assayed using gas chromatography.

All flavor compounds were greatly diminished in NT but remained relatively well preserved in R and Yukimuro.
However, in the Yukimuro, aldehydes were significantly reduced, whereas pyradines and furans were relatively well
preserved. In this study, the proportion of pyradines and furans increased in the Yukimuro. This result suggests
that the Yukimuro storage enhances desirable aromatic components by reducing undesirable aldehydes and enhanc-

ing desirable pyradines and furans.
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Fig. 1 Schematic illustration of the preparative procedure for
putting the sample in polypropylene package with out-
ward air valve.
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Fig. 2 Chromatograms of the flavor compounds remaining on the glass beads before and after storage.
(D isobutyraldehyde @ isovaleraldehyde (3 1-methyl pyrrole @ pyridine &) 2-methyl pyrazine ® 2,5-dimethyl pyrazine
@ furfural ® furfuryl methyl sulfide ® pyrrole @0 furfuryl acetate @ furfuryl alcohol



Table 1 Ratio of peak area of favor components to peak area of internal standard

No. Flavor compound RT (min) Control NT R Yukimuro
1 Isobutyraldehyde 35 33.07 = 8.06 0.14 = 0.02 1.21 = 044 0.34 = 0.23
2 Isovaleraldehyde 54 337085 017004  282=097 060%041
Aldehydes 66.77 0.31 403 0.94
3 1-Methyl pyrrole 12.3 4056 = 9.04 0.12 = 0.03 1.20 £ 048 046 = 0.08
4 Pyridine 14.3 1592 = 511 0.08 = 0.03 227 = 050 0.88 = 0.20
5  2-Methyl pyrazine 16.7 15.12 + 4.26 0.08 = 0.02 214 = 038 146 = 0.39
6 25Dimethyl pyrazine 184 1614421 014+004  373%050 217+ 04
Pyradines 87.78 044 9.37 4.99
7  Furfural 22.1 11.95 + 312 0.15 = 0.01 210 = 0.27 1.02 = 0.15
8  Furfuryl methyl sulfide 227 1.72 = 041 0.01 = 0.03 056 = 0.15 0.22 = 0.02
9  Pyrrole 234 13.80 + 3.16 0.01 = 001 1.25 £ 0.22 066 = 0.13
10 Furfuryl acetate 240 746 = 1.59 0.14 = 0.04 455 = 061 1.74 £ 053
11 Furfurylalcohol  : 49 0803 018005  L14=017 075002
Furans 35.84 0.50 9.63 442
Total 190.4 1.26 23.0 104

Values are means * SD. (n = 3)
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Fig. 3 Proportion of aldehydes, pyradines, and furans to the fla-
vors remaining on the glass beads after the storage.
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