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Identification of Dyes on Green-Dyed Fabrics in the Edo Era
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The natural dyes of 21 green-dyed silk fabrics called Meibutugire and 11 kinds of Kyoto collection
fabrics made during the Edo era were identified by absorption spectra of extracts taken from each
fabric. The following results were obtained. 1) All the blue dyes on the samples were natural indigo. 2)
The identified yellow plants and the mordants used were as follows: 19 were dyed with amur cork tree
and aluminum-after mordanted, 6 were dyed with bayberry and aku-after mordanted, 2 were
pomegranate and aluminum-after mordanted, 1 was pomegranate and aku-after mordanted, 2 were
milobalans and aku-after mordanted, and 2 were unidentified. This result means that most of the
samples were dyed with amur cork tree with aluminum-after mordanting. 3) From the CIE L *a*b*
values of dyed fabrics with these dyes, the color of amur cork tree and eulalia gave a greenish yellow
color and the gardenia gave a bright reddish yellow color. Therefore, amur cork tree was preferred for
green dyeing, while the gardenia was not appreciably used; rather pomegranate and bayberry were
used.

(Received November 22, 2001; Accepted in revised form September 26, 2002)
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Fig. 2. UV-Vis absorption spectrum of natural indigo
extracted with hot DMF
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Fig. 3. UV-Vis absorption spectra of the extract with
hot DMF from the dyed sample using the
extract from amur cork tree

—— unmordanted, ---- aluminum after-mordanted,
........ aku after-mordanted.
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Fig. 4. UV-Vis absorption spectra of the extract with
hot DMF from the dyed sample using the
extract from eulalia

—— unmordanted, ---- aluminum after-mordanted,
-—--- aku after-mordanted.
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Fig. 5. UV-Vis absorption spectra of the extract with
hot DMF from the dyed sample using the
extract from bayberry

—— unmordanted, ----
-------- aku after-mordanted.

aluminum  after-mordanted,

Abs

0.5

0

-0.2 c
250 400 600 750

Wave length [nm]
Fig. 6. UV-Vis absorption spectra of the extract with
hot DMF from the dyed sample using the

extract from gardenia
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Fig. 7. UV-Vis absorption spectra of the extract with
hot DMF from the dyed sample using the
extract from pomegranate
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Fig. 8. UV-Vis absorption spectra of the extract with
hot DMF from the dyed sample using the
extract from myrobalans
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Table 1. Peaks of absorption spectra of natural dyes extracted with

hot DMF

Natural dyes used

Peaks of absorption spectra

Natural indigo 285, 290, 335, 610
Amur coak tree Unmordanted 280, 341
Aluminum mordanted 277, 348, 427
Aku mordanted 341
Eulalia Unmordanted 273, 346
Aluminum mordanted 274, 344
Aku mordanted 327, 452
Bayberry Unmordanted 273, 300, 360
Aluminum mordanted 275, 299, 361
Aku mordanted 270, 295, 340
Gardenia Unmordanted 325, 436, 461
Aluminum mordanted 324, 435, 461
Aku mordanted 323, 435, 461
Pomegranate Unmordanted 287, 428
Aluminum mordanted 288
Aku mordanted 283, 355
Myrobalans Unmordanted 283
Aluminum mordanted 287, 298
Aku mordanted 282, 343
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Fig. 9. UV-Vis absorption spectra of lst extraction
with hot DMF and 3rd extraction with hot
DMF and NaOH from specimen Al, and
those of the extracts from dyed speciments
with indigo, pomegranate and myrobalans

—— lst extraction from specimen Al, —— 3rd extraction
from specimen Al, —-— natural indigo, — .. — unmordanted
specimen dyed with myrobalans, ---- aluminum after-

mordanted specimen dyed with pomegranate.
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Fig. 10.

——— 1st extraction from specimen AT, —— 2nd extraction
from specimen A7, —-— natural indigo, ---- aku
after-mordanted specimen dyed with bayberry.
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Fig. 11. UV-Vis absorption spectra of lst and 2nd
extraction with hot DMF from specimen
Al6, and those of the extracts from dyed
speciments with indigo and myrobalans

—— 1st extraction from specimen Al6, —-— 2nd
extraction from specimen A16, —-— natural indigo, ----
aku after-mordanted specimen dyed with myrobalans.
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Fig. 12. UV-Vis absorption spectra of 2nd extraction
with hot DMF from specimen Al9, and those
of the extracts from dyed speciments with
indigo and amur cork tree

—— 2nd extraction from specimen A19, —-— natural
indigo, ---- aluminum after-mordanted specimen dyed
with amur cork tree.

Table 2. Results of identification

Specimen Natural dyes used Mordant

Specimen Natural dyes used  Mordant

Al Pomegranate Aluminum
A2 Pomegranate Aluminum
A3 Amur cork tree Aluminum
Ad Myrobalans Aku

AS = =

A6 Amur cork tree Aluminium
AT Bayberry Aku

A8 Bayberry Aku

A9 - =

Al0 Pomegranate Aluminum
All Amur cork tree Aluminum
Al2 Amur cork tree Aluminum
Al3 Amur cork tree Aluminum
Al4 Amur cork tree Aluminum

Al5 Amur cork tree Aluminum
Alb Myrobalans Aku

A1T Amur cork tree Aluminum
AlB Amur cork tree Aluminum
A9 Amur cork tree Aluminum
A20 Amur cork tree Aluminum
A2l Amur cork tree Aluminum
Bl Amur cork tree Aluminum
B2 Amur cork tree Aluminum
B3 Amur cork tree Aluminum
B4 Amur cork tree Aluminum
B5 Amur cork tree Aluminum
B6 Amur cork tree Aluminum
B7 Bayberry Aku

B8 Amur cork tree Aluminum
B9 Bayberry Aku

B 10 Bayberry Aku

B1l Bayberry Aku
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Table 3. Effect of dyeing and mordanting on CIE L*a*b*values

Natural dyes used  L* a* b* c*

Original silk piece 95.41 —0.19 1.88 1.89
Unmordanting Bayberry 68.99 §.51 20.51 22.20
Gardenia 76.33 13.54 75.50 76.70
Amur cork tree 82.42 —8.59 50.90 51.62
Myrobalans 78.80 0.12 23.14 23.14
Pomegranate 66.75 6.31 27.53 28.25
Eulalia 84.98 —1.15 23.51 23.54
Aluminum-after Bayberry 69.31 6.48 28.25 28.98
mordanted Gardenia 76.87 13.21 76.88 78.01
Amur cork tree 83.34 —8.14 43.61 44.37
Myrobalans 79.01 —0.65 25.53 25.54
Pomegranate 66. 28 6.11 27.86 28.52
Eulalia 83.12 —6.57 48.89 49.33
Aku-after Bayberry 60. 39 6.18 27.45 28.13
mordanted Gardenia 76.83 11.56 75.87 76.75
(K20-nSi0,) Amur cork tree 82.76 —8.30 49.12 49.82
Myrobalans 76.51 —1.15 28.73 28.75
Pomegranate 63.70  4.65 31.29 31.63
Eulalia 80.47 —3.90 37.36 37.57
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Fig. 13. a*b*chromaticity diagram for unmordanted
silk dyed with the extract from various raw
materials

O: control, CI: bayberry, A; gardenia, ¥: amur cork tree, @:

myrobalans, l: pomegrante, a: eulalia.
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Fig. 14. a*b*chromaticity diagram for aluminum

after-mordanted silk dyed with the extract
from various raw materials

O: control, [: bayberry, 4: gardenia, ¥: amur cork tree, @:
myrobalans, l: pomegrante, a: eulalia,
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Fig. 15.

a*b*chromaticity diagram for aku after-
mordanted silk dyed with the extract from
various raw materials

O: control, [0: bayberry, &: gardenia, ¥: amur cork tree, @:
myrobalans, l: pomegrante, A: eulalia.
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