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poppyseed oil M. Schilling 1989 (Grumbacher) 7.0 702 | 0.0 /655.7| 20.9 | 0.6365.7|116.6| 44| 18.7| 3.1| 1.8
poppyseed oil cold pressed | M. Schilling 1989 (Grumbacher) 6.8 ] 722 | 0.0(591.3] 19.6| 0.8[414.0 [117.8 | 4.1[107.0| 35| 14
poppy oil sunbleached | M. Schilling 1989 51| 462 | 0.0 (4147 ] 124| 0.4(328.6| 741 | 3.1| 52| 44| 13
sesame oil M. Schilling 1989 (Allowhead Mills) 11| 75| 00| 565 1.9 03]1054 | 895| 6.6(227.9| 12| 05
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Constituent Material Analysis of the Bamiyan Buddhist
Mural Paintings (III): Analysis of Organic Materials
in Mural Paintings from Cave B(d)
by Gas Chromatography/Mass Spectrometry

Yoko TANIGUCHI and Joy MAZUREK"

Through our analytical and technical studies of the Bamiyan mural paintings, at least three
types of painting techniques have been identified. One of the types consisted of drying oils,
metal soaps, resins, proteins and gums in the same painting as multiple layered structures.
In order to confirm these presences and identify these materials, a combination of three
methods of GC/MS(oils/resins/waxes, amino acids/gums), which was developed by the Getty
Conservation Institute, was employed.

An example sample, BMMO063, from Cave B(d) dated ca 7-8" century AD showed that high
concentrations of azelaic acid and high A/P value (2.4) indicated the presence of drying oils
which had been oxidised over 1,000 years of exposure to semi-outdoor environment. Only among
known modern references, reasonable similarities of P/S value indicated possible poppy seed oil/
walnut oil, unlike tung oil/ linseed oil.

The very same sample was analysed with the method for amino acids, and showed the
presence of high amino acids from the sizing layer. Comparison with known references indicated
that the correlation seemed to indicate animal glue unlike casein and egg.

In Bamiyan, as far as we analysed, various painting materials and techniques have been
employed through the ages. Therefore, this result from Cave B(d) will not represent all of the
Bamiyan paintings. The materials and the multi-layered structures reminded us of medieval
European oil paintings rather than Buddhist paintings in Asia. However, the fact that the source
of the word 'mitsuda-e (ancient paintings depicted with drying oils)' may be originated in the
Persian/Western Chinese regions, may indicate possible association of such ancient oil-based
paintings to this oldest oil paintings of Central Asia.

This is the first earliest provocative example of oil paintings in the world, prior to known
examples in the European region. In order to deepen such technical studies, ancient treaties of
paintings such as Eraclius should be referred to.

Further studies of surrounding sites and areas in Central Asia are expected to provide
deeper and broader understandings of the painting techniques along the Silk Road and the far

Eurasian continent.

*Getty Conservation Institute






