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ABSTRACT The adhesive material was found for joining pottery fragments from Duurlig Nars, Mongolia estimated
in AD 1C. In this study, analysis of natural substance for joining fragments of pottery was performed using gas
chromatograph and mass spectrometer. As a result, it was identified triterpenoid substances, such as lupeol and betulin
which were known to constituents of birch bark tar. It was suggested that Mongolian used adhesives made by birch bark
tar for joining pottery fragments. Therefore if organic materials of ancient objects are systematically researched, it can
provide significant evidence related to the way of life of ancient people.
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al., 1999; Lucquin et al., 2007).
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Figure 2 . Restored pottery(A) and adhesive material(B, C) of pottery from Duurlig Nars, Mongolia.
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Figure 3. lon chromatograms of sample.(A)Total ion chromatogram(TIC) of sample. (B)Partial TIC chromatogram of

sample. 1:Lupa-1,20(29)-dien-3-ol; 2:Lup-20(29)en-3-ol;
5:Urs-20-ene-3,16-diol; 6:Betulin(Lup-20(29)ene-3,28-diol).
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Figure 4. Identified partial mass spectra of Figure 3. peak 1:Lupa-1,20(29)-dien-3-0l(CsoHasO); peak 2:Lup-
20(29)en-3-0l(C3oHs0O); peak 3:2B-methyl-17-beta-hop-22(29)-ene(Cs1Hs,); peak 4:Ursane-3,16-dione(CsoHag0); peak
5:Urs-20-ene-3,16-diol(C3oHs0O»); peak 6:Betulin(C3oHs002).
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Figure 4. continued.
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Figure 5. Major molecular structures identified from Figure 3 and Figure 4.
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