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Fig. 1 Chromatograms of (a) perilla oil, (b) new and
(c) old yuton samples obtained by thermochemolysis-GC
in the presence of organic alkali at 400 C

See Table 1 for peak assignments.

Table 1
in Fig. 1 and 2
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Identification of the characteristic peaks on the chromatograms shown

Peak Compound Structure of the orivginal
number fatty acid, Ci : j*

1 dimethyl derivative of hydroxymethylfurfural

2 methyl derivative of hydroxymethylfurfural

3 suberic acid dimethyl ester diC8 : 0

4 azelaic acid dimethyl ester diC9 : 0

5 palmitic acid methyl ester Cl6:0

6 stearic acid methyl ester Cl18:0

7 oleic acid methyl ester Cl18:1

8 linoleic acid methyl ester C18:2

9 o-linolenic acid methyl ester oCl18 : 3

a) The number Ci : j, for example, indicates the carbon number i and j double bond(s).
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Fig. 2 Chromatograms of (a) perilla oil and (b) yuton
model samples cured by heating at 100 C for 5 h
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Fig. 3 Changes in the relative peak intensities of
dicarboxylic acid dimethyl esters with the heating time
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Fig. 4 Formation pathway of dicarboxylic acid components during the oxidation
of perilla oil and its characteristic thermochemolysis product
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Thermochemolysis-gas chromatography (thermochemolysis-GC) in the presence of organic
alkali was applied to a structural analysis of oil components in Japanese traditional carpet
“yuton”, consisting mainly of Japan paper and perilla oil. At first, yuton samples after 5 and
45 years of manufacture by craftsmen were subjected to thermochemolsys-GC in the presence
of tetramethylammonium hydroxide (TMAH) at 400 C. The resulting chromatograms of
both yuton samples commonly showed two characteristic peaks of dimethyl esters of
dicarboxylic acids, such as suberic and azelaic acids, which had been reported to be the typical
thermochemolysis products from oxidized drying oils. Particularly, in the chromatogram of
the older yuton sample, the fatty acid components derived from the original perilla oil were
almost missing, while the dicarboxylic acid components were observed as slightly weaker peaks
than those in the case of the newer one. This observation suggests that the refractory network
structures were formed through promoted oxidation of perilla oil components in the older
yuton. Furthermore, it was revealed that these dicarboxylic acid components originated from
the network structures based on thermochemolysis-GC measurements of perilla oil samples
cured by heating for 5 hours at 100 C. These results suggest that the network structures of
oxidized oil components are formed on the surface of actual yuton increasingly over prolonged
periods of time, which in turn give rise to the unique property that its strength and repellency
become the highest after 20 - 30 years of use.

Keywords : Japanese traditional carpet ; Yuton ; thermochemolysis-gas chromatography ;
organic alkali ; perilla oil ; dicarboxylic acid ; oxidation.



