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Forensic examination of the dress of a mummy (1)
Effect of sunlight on the color of the dress, chemical
characteristics of the material’s dye, and blood group typing using
a washing liquid sample

Tatsuo Nagai”, Velta Volksone” and Grigory Vabels”

Summary We studied the effect of sunlight on the color of the mummy’s dress as a forensic
material, the chemical characteristic of the material’s dye, and blood typing using a sample of
washing liquid.

We examined the color of the forensic material based on the DIC GRAF-G color chart. The
analytical method used to examine the material's dye was performed according to a method
described by the Japanese Industrial Standards. Blood group typing was also performed using a
routine forensic science method.

The color of the forensic material was Cr+Msot+Y70+BLso (C: cyan, M: magenta, Y: yellow, BL:
black) and the inside edge of the lapel was Ci+Mio+Y70+BLso. As a result of having been exposed
to sunlight for one month, the amount of magenta had increased. No change in either color was
observed three years after the initial examination. The forensic material’s dye consisted of a basic
dye. Aluminum, silicon, phosphorus, sulfur, potassium, calcium, and iron were detected as a result
of the chemical element analysis. The iron was identified as a component of hemoglobin with a
post-mortem corruption liquid origin. The blood group A was identified using a sample of washing

liquid from the forensic material. When the corruption liquid was egested during cadaveric
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decomposition, hemoglobin and the blood group substance were diffused along the silk fibers of

the clothing, which acted as capillaries.

Key words: Latvian mummy, Baroness von Robb, Effect of sunlight, Mummy’s dress, Blood

group type
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Fig.1 A mausoleum in the Lielie kapi graveyard in Riga,

Latvia.
This mausoleum did not belong to the German
baroness, but is thought to be similar.
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Fig.2  Mummy of the German baroness Robb, who wore a modern dress and was discovered in a mausoleum. A: View of

the mummy lying on her side while wearing a dress; the general appearance of the dress can be seen.; B: Anterior

surface of the dress. The remains of the German baroness Robb were dressed in a modern dress and placed in a

coffin. The dress was typical of that worn by an upper-class matron in the mid-18th century, characterized by a

standing collar, puff sleeves, and cuffs made from a cloth similar to that of the dress. The dress had a high waist,

with a belt made from a similar material. The dress reflected the times and was quality.
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Fig.3 Infrared absorption spectrum of washing liquid
from the forensic material. We made a KBr disk of
the washing liquid from the forensic material
according to the JIS L1030-1 method. The infrared
absorption spectrum that was identified was
peculiar for glossed silk. No specific absorption
band for the dye used to color the forensic material

was identified.
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Fig.4 Analysis of the washing liquid from the forensic
material using fluorescent X-rays. Sulfur, which is
a main component of silk cocoon, was detected in
the forensic material and the JIS standard silk
washing liquid. Aluminum and silicon, which are
included in the cocoon layer, and phosphorus were
detected in the washing liquid from the forensic
material. Iron was detected in small quantities. The
detected elements were all trace minerals included
in soil. When the washing liquid was reacted with
anti-human hemoglobin, the forensic material
tested, negative. However, a dot blot analysis
confirmed the presence of an extremely small
quantity of hemoglobin. Therefore, the
Fe was determined to have originated from blood.
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