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Laser-Induced Fluorescence and Reflection Spectra of
Red and Purple Natural Dyes on Silk Cloths

Tadaki MIYOSHI* and Yasunori MATSUDA**

Fluorescence spectra due to nitrogen laser excitation were measured for
silk cloths colored with some red and purple natural dyes. Identification of
these dyes on silk was made possible by the use of laser-induced fluorescence
method, since the respective dyes are characterized by their fluorescence spectra.
Moreover, it became possible to identify each dye even on faded cloths in this
experiment. Results gained by reflection spectra were compared with those

obtained by laser-induced fluorescence method.
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Table 1 Natural dyes used in this experiment

e * BEFEEHARRY ES A, EQ
Dye ) Smentlﬁc name Pigment

4 HE fig Coccus lacca Kerr laccaic acid and erythrolaccin
(Sho-enji”)
H X 7 Rubia akane purpurin and munjistin
(Japanese madder)
[T = ) Rubia tinctorum alizalin and other anthraquinomnes
(Madder)
Ty AL Coccus lacca Kerr laccaic acid and erythrolaccin
(Lac dye)
a2 F=— Coccus cacti carminic acid
(Cochineal)
- R Lithospermum erythrorhizon shikonin
(Shikon)

b Purified lac dye
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Fig. 1 Fluorescence (a) and reflection (b) spec-
tra of sho-enji (purified lac dye) on silk
cloth before (solid curve) and after (dash-
ed curve) exposure to a stronger light.
Numbers denote exposure time in hour
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Fig. 3 Fluorescence (a) and reflection (b)
spectra of madder on silk cloth
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Fig. 4 Fluorescence (a) and reflection (b)
spectra of lac dye on silk cloth
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Fig. 5 Fluorescence (a) and reflection (b)
spectra of cochineal on silk cloth
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Table 2 Peak wevelength and peak intensity ratio of the fluorescence of dyed silk cloths

3 it ¥ - 2R COECR

) Dye Peak wavelength Peak intensity ratio
£ OB JB 635 nm 0. 045
(Sho-enji)
2] 640 0.027
(Japanese madder)
WO P 640 0.016
(Madder)
Ty I EA 650 0.014
(Lac dye)
aF=— )b 660 0.013
(Cochineal)
E R 700 0. 006
(Shikon)
ERNR 650 0. 046
(Japanese madder+shikon)
PHEEPE + SR 650 0.028
(Madder+shikon) .
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Peak intensity ratio denotes fluorescence intensity ratio at peak wavelenght for each dye as

compared with that for saflower
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Table 3 Color difference of dyed silk cloths after fading
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ye xposure value 4E
£ M IR 128h (BERD 20.7
(Sho-enji) 64 6.7
A & ¥ 128 ' 13.6
(Japanese madder)
O 128 7.5
(Madder)
T 2 XxA 128 10.7
(Lac dye)
aF=— 128 7.1
(Cochineal)
ES R 128 26.7
(Shikon) 32 14. 2
B 298 + SRR 128 29.0
(Japanese madder-shikon) 32 17.4
AP + 1R 128 14.3
(Madder +shikon)
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Fig. 6 Fluorescence (a) and reflection (b) ) v
spectra of shikon on silk cloth 0 L L
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Fig. 7 Fluorescence (a) and reflection (b)
spectra of a combination of Japanese
madder and shikon on silk cloth



52 =0 E B-BR B O R

- Madder and Shikon =% AR TEFEMNCBET 5,

ARIFFRCHER Lic R BB T,
100 FrREIAREE O JEREIT R L Tkt A<
7 P ADEEITFNIZ ERE IO TH
BIORERWRETH 5,

X 6 (SRR THe e LR, X7 (a),
8 ()i vt L SRR CHett LB DB E A~
7 b AERT, K7 (@), 8(ILIS\WTHED
B — BB hEN, -7 R
EHEACBEILC\W5, Ziul, ®ko
AREAREBRC X - TRNENE 1D T
BbHEEZDND, RARKIZANZ v
AR EREHFOBE L IZE R HE T H
%,

L e warat i RPN X 1(b)— 8 W REBABMRDOKE A2 b
400 “mejfm) 700 NERT, IBRBAE ST, BEEH

S A R

N ' Vo FEHERAOKFRTBE X - TEL
T o ot s mation of mader 150 ST B 1 Mt

and shikon on silk cloth WL X D MEDIE S BREVDT,
WHARZ P VIIRRRAECE)THB EEL bR D,

(arb. units)

Fluorescence intensity

[+
o
T

40t

Reflectance (%)

N
o
T

4. FHVYIC

YpRED I D DHEMET — % L L CEBARBRCEROLRCHREAE LB O v — v —Fai
FAR7 b ABRBE Lo KEASZ bV EOIBELKBEO LI RERHD A2 + VJIE ST
o, U= — R IR SR PR A B L L TR TAH H T LR R LT,

Lo Lo mfREREhd % v — ¥ —BHRd ko EENLICARSEHOBRETH 5, #E
DHIEAREL AT, BREACHL - ERELY Sl L REMN Lo afliE L -v. Th
X hERRIEORBESPHET N EELHICL 5 THA S,

P MBERIE R L TR R 5 e RIREMRRFOH B FHEL & AENEC ZHNIEE 51
HREMAFEOMEBE L EROB LR T %,

X [
1 Fitf, HiR%E, BON—, HO~ I F B2 HRI &L 2 EREIOME - HikicBidT 255,
HXALIHREZBAIR “BHY - RINLO BABAAPIR” AARENRES  p. 302—317 (1980)
2) IBEET, FIRT, KRR EXARRC & 2 168740 DB EMBICE T 23 L U2
2~y b VER), Bl EABSE 16, 105—113 (1983)

3) Nasu, Y., Nakazawa, F. and Kashiwagi, M.: Emission and Excitation Spectra of Natural
Yellow Dyes on Silk Fabrics Before and After Fading, Journal of Society of Dyers and
Colourists 101, 173—176 (1985)

4) TUIFIESH, MERR RN 3 Bl O L -y —iRRE, BER2 e ARRYE 17, 51—



HREJOCRORRGERNC & R EEHRO v —F —FRE N E A~z b 53

60 (1984)

5) Miyoshi, T. and Matsuda, Y.: Laser-Induced Fluorescence and Optical Reflection Spectra
of Japanese Natural Dyes on Silk, Japanese Journal of Applied Physics 26, 239—245
(1987)

6) HEMEH : “AAROE” (1979), KL+t



	img-Y30132504-0001
	img-Y30132504-0002
	img-Y30132504-0003
	img-Y30132504-0004
	img-Y30132504-0005
	img-Y30132504-0006
	img-Y30132504-0007

