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ABSTRACT

The preservative condition and ultrastracture on the mummified hair collected from newly found female
mummy in Paju, were investigated by using scanning and transmission electron microzcopes, The female
mummy was found in september, 2002 during the traditional reburial process for the buried ones. The hair of
16th century mummy showed very intact appearances during observation with electron misrossope. And the
structures of the cortex, medulla and cuticle were well preserved. The cuticle layer waz easily dizcernable,
which are composed of #ix to seven enticular cells, Each cuticular cells sumrounded and thus seperated from its
neighbors by intercellular membrane complex. In the cortexr, many macrofibrils and some melanin granales
betwaen them were obzerved. We obgerved well prezerved rod form macrofibrile ranning parallel along the
direction of hair shaft. Especially, melanin gramiles were aggregated in the cortex which was adjacent to the
cuticln layer. As to the canse for the well preservation of 440 year old hair sample, the presence of surface
coat on the hair, which are composed of varions materials. Ag caleium was included in the surface coat in
Electron Digpersive X ray Spectrozcopy (EDE), the hardening process of the surface coat by caleium might

inhibit the water or microorganisim infiltration into the hair,
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R T e S
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(cornified cell) Vi = Ao 4 (macrofibril ) &2 )
HA gled o]E Adddse A FiRfez o
271 Ass we A 25 3144 (Fig. 8).
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gk 2 E uE gld (Wolfram, 2003), & <17+
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FIGURE LEGENDS

Fig, 1. Scanning electron micrograph of a intact hair of the mummy. The surface of the mumm ified hair are coated by thin layer of
materials, Scale bar indicates 100 pm .

Fig, 2. Maginified image of the hair srface in fimwe 1. The coated materials are composead of cryataine debris. Scale bar indicates
10 pm.

Fig 3. Electron Digpersive X —ray Spectroscopy (EDR) to analyze the material found in the surface of the hair, Sulfir (3), potazsiim
(K and calcium (Ca) are detectad.

Fig. 4. Scanning electron micrograph of the hair after sonicator freatment. The hair shaft shows imbricated cuticular scales. Scale
bar indicates 100pm.

Fig, 5. High magnification scanning electron micrograph of the edge of the surface scales appear sharp and round border, Scale bar
indicates 10 pm.

Fig, 6. Scanning electron micrograph of a cross section of hair shaft shows well organized cuticle, fully deweloped cortex and
meadulla, Scale bar ndicates 20 pm.

Fig, 7. Tranzmission electron micrograph of the central recion of a hair shows medulla (Me) and cortex (Co). Scale bar indicates 2
.

Fig, 8. Scanning electron micrograph of freeze fractured hair shaft shows rod form macrofibrils in the cortex (Co), Scale bar
indicates 50 pm.

Fig, 9. High magnification transm ission electron micrograph of a melanin in the cortex. Scale bar indicates 500 rm.

Fig, 10, Transmission electron micrograph of the hair cortex, The macrofibrils (M and melanin granules are visible, Melanin

oranules are agoregated in the cortex layer which iz adjacent to the cuticle layer. Scale bar indicates 1 pm.
Fig, 11, Transmission electron micrograph of the sewveral cuticular cells in the cuticle layer. The cell membrane complex (CMC) are
shown in detail. Bx: exocuticle, En: endocuticle, Scale bar indicates 100nm.
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