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Forensic examination of the dress of a mummy (2)
Material and texture of the dress

Tatsuo Nagai”, Velta Volksone” and Grigory Vabels”

Summary We studied the dress of a Latvian mummy who died in 1743. We determined the
composition of the thread using a combustion test, chemical dissolution tests, and light
microscopical observations. An amino acid analysis of the thread was performed using an LC-10
AT device.

As a result of these tests, the material of the thread was determined to be silk. Both the warp and
the weft threads had particularly large quantities of glycine, alanine and serine. These compositions
were similar to that of fibroin. The fiber of the dress determined to be glossed silk, which is a type
of refined silk thread. As for the thickness of the thread, the weft threads were 41.85 denier, and
the warp threads were 112.05 denier. As for the texture, the number of warp threads per 1 cm of
cloth was 66, while the number of weft threads was of weft were 37 in a plain weave pattern,
resulting in a ratio of 1.7.

The dress was thought to be a high-quality product imported over a sea route from “Liibeck,

Germany” , which prospered as part of in the Hanseatic League, to “Riga, Latvia” in about 1740.

Key words: Glossed silk, Bombyx mori, Latvian mummy, Plain weave, Lielie kapi graveyard
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BRI L. el — kI 4 F/LL TWw7z2s,
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Fig. | 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.

When a worker dismantled the mausoleum of a German baron in 1960, he discovered the Baroness Robb, who was

found wearing a modern dress while lying within her coffin.
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WEIR LN LD o7,

2. R OFEM

B EHROBRBEERER L. JIS L 1030-17 |2 HEHL
LCHEML, ZOMR, i x KI2ED)7:
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A0 RPOHELIE EBETIRLEFEMT
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BEaR o § 52 Rt o IRERER . A AEREE x5
5 EREB L OTEREENBE O R 2 R A0
LT, BEBHROEMIIETH > 72,

3.EEGROT I BN

MIIZL DT I VPSR LESTEHET
BHbH. WRIE, 2RO T 4 TaA v OIME &
Yy THBLZIRETTE TS (Fig. 2)o
T4 7uA Yy, WEEBHOLTARBITIZA
DT I/BROEHERBTLE, 7YY T
T BLORY U EMBEAE L ST RO
BWT I BOBENS o7 (Table 1) BT
I/BEICEDLS) VY, TI2 v BLUE
Y DEEHI. 74 7O H851%., G
Bl 085 1387.2% B & UNHE E R o AR
86.5% T o720 F72. FBEHIBIT L7 ) ¥
YET T OEDEEARBT AL, W
BT T L0 T RS noT, T OkEE
L EBEOW O & —3 LT/ (Table 1),
L2l BWEOWEEZZ) eV 7520 h%
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Fig. 2 Microscopic observations of a fiber section of silk.

Microscopic observations of the silk thread showed
a structure consisting of two fibroin fibers in
sericin.

TRV LSNP o720 BT I JERIC
T AHE) VOLEICFERT AL, T4 T70A
V3122%. HEBR O THIZIZ3% BLU L
CHRIE8T% Ao Tz, T EIL, Bk
EREST LI EICL o TR VRIS
T CTHL L ELRHFTEHLDOTH 72,

oo A

D bEofERr s, FEEHOEMIE, 72Tk
BIULZHROWTNG ZEOWNZREH L7
?‘%*;(ﬁﬁ‘(‘\a‘;)of:o

4 FEEBERORDOKS

H SR IR T, B s> TR S 2k
DLZENEHELNOT, —EORESIINT AE
STEDT, Tabb, HEEEROTHRB L
PEZTHDKE L 2mOFERZFHIL72, 72Th
130.0093 g. & 21302490 g TH o7, TILH
29000 mD FE & |ZHE 5 & 72TH1341.85 g,
L ZRIF11205gTH o7z LA T, 72T
FIRDKE1341.85 D, £ T41X11205DTH
572 (Table 2)o 1R®D 72T 328K DfHE T,
F720 1RO X ZTHRITTAR DM TR ST
WD T, T TREMER L TV A 1RO X
149D, X THRIREMEHRL TV HfEL1.47D
T o7z (Table?2)o

FEER D72 THB LUK 2ok TR
iz, Z1211636 = 228 um (n=50) B &
17.20 * 3.10 um (n=50) Td > 7= (Table 2),
HEE RO 72 TROMMEO WTHFE13137.64 £
3248 um® (n=50). WMEORFEL*ETESE
Wi 126537 = 9.97% (n=50) T& > 720

Table 1 Amino acid composition of fibroin, and the warp and threads of the investigated material
Amino acid Fibroin Warp thread of the Weft thread of the
investigated material investigated material
Gly 42.9 45.5 453
Ala 30.0 32.4 325
Ser 12.2 9.3 8.7
Tyr 16 2.3 25
Var 2.5 2.5 2.5
Asp 1.9 1.9 2.0
Glu 1.4 16 1.8
Thr 0.9 0.7 0.8
Ile 0.6 0.7 0.8
Leu 0.6 0.7 0.7
Phe 0.7 0.7 0.7
Pro 0.5
Met 0.1 trace trace
Cys trace
Lys 0.4 0.2 0.2
His 0.2 1.0 1.0
Arg 0.5 0.5 0.5

Amino acid: mol%
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Table 2  Characteristic of the thread used in the dress worm by the German Baroness Robb (1)

Distinction i Thickness of l State of fiber E Number of Thickness Longer
between | onethread | constituting | fibers | of fiber cross-sectionali
| warp and | (Denier) a thread constituting constituting axis of E
| weft one thread one thread one thread |
' | (Denier) (ym) !
| 16.36
Warp 41.85 Rightward 28 1.49 +2.28 \
twist
l 17.20
| Weft 112056 | Notwist 76 147 310 |
L i |
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N72FEETH o720 PO Iem2472 0 O
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AT LI o THREE R L, OmE%
RS 2 &) B E b - 72 A E O
¥ Td o7 (Table 3, Fig. 3)o 72 Thid, 284K
DIFAED 5 BRI ERY H o 72 fr
PRDRT, RV ENITLZEICE T, 2Tk
DFREZBE LTV 2o 1emH3 ) D72 ThE LS
SHORFDILIL1.78TH > 72 (Table 3),

$ 7. FBMEHEZR 7OV ) LER L BRI EE S
5T AL, BEEEHO LRI
THRIZE LB L 720 72 ThRIZ. BRI L
ETLRICBW LRIV ERE22L 20
DT, 7470 YEERL TSI N

T4 TIVIVOEDPGEE LS { 7o Tz,

V. EE

A E BRI ORI O F TH B 41, M
2P EDLETCOL D, Wiz 0T E, K
PRAGHE B & OMbasidiole OEiilE) 1o RBl s
Bo RIRMHEIZIZ RO X 95 2 AEWnsHE (&
i — A RO . FEREED XD B
HE (BEARDOMWME) B X OB (i &)
a5 ALEMMEORE I, BEE AT D
F8 (17434F) LY EEHIDHZTH 5o

HEEROFM 2 EET 5720, ML
12 C LIS L 1030-17 (ZHEHL L, BEsER B L O
(LZEIE G 9 5 BB 2 AT 5 720 T OFE R,
e E BRI DHEHE T H DRI RO TE D o
720 REREZ 1% 5 72Dk & Wi 5 5 MHE o W
W85 7 4 YT & o CERRFMICEIE
L 7zaG S, R G 2R3 C L fRB L O Ol

Table 3 Characteristic of the thread used in the dress worn by the German Baroness Robb (2)
[
E Distinction Classification Number of Ratio of the warp
| of the warp of the textile threads to weft
and tissue per 1 cm width per 1 cm width
the weft of cloth of cloth
The warp 66 |
E
Plain weave 1.78 |
The weft 37 |
|
|
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oo A

Fig. 3 Comparison among “Organizational chart for plain weave”, “Complete organizational chart for

plain weave”, “Textile with a plain weave woven in Meiji era” and “our investigated material”.

A: Organizational chart for plain weave; B: Complete organizational chart for plain weave; C:

Textile with a plain weave woven in the Meiji era; D: our investigated material.

Plain weave is the earliest known type of textile to be created by humans. Plain weave is

characterized by 50% repeated ups and downs in a turn, and a woven warp and weft. Therefore,

the investigated material was identified as an example of a plain weave cloth.
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