F KRGl & 5 GutafBTh DB TR
M%Hé%%%iwm@x&7FW$ﬁ

WAETF, PRXF, BAEBN

1.3 b ®

REENOHRBAETRTEBICL > THERINTHHDT, B DE EHEPE L,
REITEE L OEA, EPERERBSEV LTV b, FISIERDAV 5 h, ZOBATEE0E
XA L » TEEITE 5T LRTTIREFICL > TRINTO B, YR OFBBEAFIEE LT
&, RHR<7 VREIC S BRESDZDATHE. . Lb LB U i Rl s O Rii3 R =
7 PVTRIAREICE B A BV EHEBZ L,

Z CCSEH K, PEHOFESICRRARZ bV ERABAEL T, BaHBORHFDOR <Ry
PVEER TR, RENLERAGYIRITH 58 - f11E - B - IF = —VOREET &, 2Nb %
JISORHRE -~ THBEIELIDZHOTERZT-> . ZOER, MBI 2ELVE
BRELBBDONHIE poD 5T, BEAHBOIDE, B2~z bvEERERR, YHOER
VBTEHLLVERINIOT, FHEIEHARR OB LIHBERAEETH B EHRINT

I. EBRESEFE

® # =

REMHIEROGELS - THEB UK S 02 Buvic. REEAZIRICI DR 52, CC TR
—fl & UTEHF IOV TS, REHCHL, L5EOROMMURESERM 2, 20 23 > O #
FUC8 HRT 28D, SOV TIKET D, AR BPRLUTH2EYY, 1RANBRELE, 18
BOTH S 2 FOBGNKICET T 30 SMAERT L. BFLOR, COIBR 5—BHIELT
R ET 5o BETE, RETBIRAVRREK, K. 8FAL—25 AX—HCEOD 7 =2—Fx—
2 —TFe e WERBHRTLIECL > THEI. BHEHR T IS—LO— 843 TS iz,
@ % X W %

HM1EFER 7 bVRUBRR R M VORERTH 5o FOHR 2 M VIBHEASHE (D
M) OBERERELUTZEEMIEE (GM) OBEEL2ELT 2B I » THEL, BEx<*s by
BREGMOEE2EELTCDMOBEL2EMT 2B E > THELIZ. REDKRE, 2 >0MkKEH,

HTLFAFE ! KRB TARER—YH2—-2-1
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#h1L L X, RETHESORER 2N TAEERE2ZE-> TV ADT, ELWHN, BEx~s
bV R fESBICEEEICREDNIE 7 — % —2RORICHIE LT

FEHR 22 L EEREORE ST R, BHEXR2 MVHIECEN VY X, AR,
FHETFHEE R AL THEL, SHERERE 2B, TRMCERSNIIIEAARI L VOF—2
—%, FWECONT L ORHEEREFETEHD, ELOFIERA~7 FVvBR2EI. 4B I0F
BECRIELIE 22 M VEFRER <2 MV ERESR,

BiER 2 hov i BHERS S % B U REOBE AT 2 ¥ — /84 Vit » TRIEL, B
SO ERKE BB, BRESTCRONIERER 2 bVOF—% —%, COBEAOERRFHEET
#h, FULNEER<RZ ML a8z, COBELIRRZ MVERHBRRZ v L,

S L GM PM

LS DM

¢ LA

LS:100w Xenon light source
DM: Carl-Leiss quartz prism
double monochromator

M :Concave mirror

S : Sample

L : Convex lens

GM: Hitachi grating monochromator
PM: HTV R376 photomultiplier
LA : Lock-in amplifier

R : Recorder

M1 Zkx<z by ERRIR7 MVORRICAVIEEORIEX.

Fig. 1. Schema of the apparatus used for measurement of emission and excitation
spectra.

M. EEFREER

s, fUIE, EREE, AT IS VRABORET, ChbOREHFOERVEE,L-T
B KRB DFICL WV '

=1 EEE (R, Bhrrviaoas), B5 (A, LIE(27=vB), EEE(FRY
VEZws), EEFIFS-V(BBILNI VA 7 B=1 1 3 ) TRELETOEMR,
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BHE, ¥EZ2H0DL TV B, ThbORBEHOARFERTL» L > TOTRRAMDIFIRL

Hib» 5.

K1 FH2HELYOET ORE, HEA L LBHOE

Table 1. Hue, Value and Chroma of dyed silk cloths used for the measurement of
emission spectra, Those are all colored with red dyes.

P BB * | & | & | B #F | HEEFors-
GBI A
#oR A | Eovizva| B # 7z v B (B vicvsai 2 o v B
& 1A 7R 1R 7R 7R 1R
BHEE / RS 3.7/86 4.8/4.7 6.0/8.7 4.2/89 3.8/9.1

Emission Intensity (arb.units)

|
400

|
400

Wavelength ( nm)

K2 BOrEERORER< s v (B) LEER<2 by

(REI1 ~5 3R bv1~5 OEEHET, KHla~el3BiE 27 tva~e DBHHETHS )

Fig. 2. Emission (right) and excitation (left) spectra of used silk cloth.

(Emission spectra 1~ 5 are excited with wavelengths indicated by arrows

1 ~ 5 and excitation spectra a~ e are measured for the emission with

wavelengths denoted by arrows a~ e, respectively.)



X2 B EBRIAVIZHBHE ORI, B2 bV Thb, Hi#fa, b, ¢, d, eldEHa,
b, ¢, d, e TRHEUIEME= <7 bovT, #i#1, 2, 3, 4, 5&KHAIL, 2, 3, 4, 5
THEURFRER 2 bV Th b, B2 &b BETHE 300nm~ 450nmD R & - T 350nm~
550nmDFE 2 EL, BEREEOBEICH > THIEX 2 MV BET 2R o DITE - 7o B
BIEOFK, BHER~<2 bV EBET HBICE, SO COFEEHERICANT.

F1OBE (HE7VvI=v2)a, KIED, AHEe, AffFFar=—ivd, 5 (HE) e
OYEHORKER RS v 2R3 T, 27 bV 2R4IRLI,

3 ORHR <2 bV OBERER D, o#i305m(), a, d25455mm(2), o2 517nm()Th b,
M4AhoEHI1, 2, 3 TR bMUVROMNBZR L. 27N 4 OB <2 M vOZRFER
a, b, ¢, d»3650 mm(l), ed$680mm{2)CHD, K3 FRDREIL, 2TARZ bVAHIDAERZRU,
M3, 40x~s bk, K2 OO, Bl2-<s b LR b b IBlek 23K TH 5.

Bt oEEZEM SN T IR tRALRAUF L 2B o B ERER &, ZHEOREL2EL
IWTHN4 LABFCEHESE2E 2 EEEEE2, TN ThORBIC OV TER2 IR L.
#, HEEOE—OREIRLTH b,

M3, 40ii#Ra & o RPRIMIIHIE TH 208, BRHEELTVI=y s, BHELEL-T
"Be B2OE—2WETHREINTOAE ST, MU RET s ERHBRE NETE, BiEx
7 NVPBELBBEIWEEPTH Do

%92 M3, M4 EAUFHERZ MV, Bz b Lve2ELEREOREER
ERNOPEFES. (A2 VO —2HEEIRINTV 5, )

Table 2. Region of excitation and emission wavelength which corresponds with the
same emission and excitation spectra as shown in Fig. 3 and Fig. 4

gy B | BEREREBR |FPtHEr—s | RAEREHEBE |BEFC-2
B gy | #0~aT0 610 |. 550~720 490
(% %) 340~520 660 680~720 570

# yiZ 340~520 600 600~720 550
B ¥ W 340~520 630 490~700 380
AT aFm-v 340~520 640 560~720 480
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FU R, HEA2ACTE ZHCL > TRARERL > tEBRBEINIEEVH 5. SHRE
Bz - ol fegeri oo, BE, BES (1R, 66, 7.2), (4R, 65, 63), (7R,
6.8, 5.5), (7R, 6.0, 87 )D4BITHONTIN, BERZ MVERDIZEC B, 8E
INBEPRLZ->TOTS, Jub, ERFSEUAEREA T3, 4 OH#ED LAV 2R b
VBN,

UEOKER, FRIUIBRABETNERERA 2 by, BB bBRZ2ENHL»
20, RAOREHFORNEZ RS by, B2 bRl UHEHs+hiE, K3, 4TFL
TR DD T REHINTRETH B LEA b N,

DROLEBBRDEEE TS, RETRIUREBEALTWHI EMNTFEINL, 2 THRIGE
BRORN, B2 VRS, 6, BE27 bVHRER X 2 ERYSER ORI ORE
DOTJEEE 2 M Uiz, K3, 40X b VHEIERACTEHE 2T I S—1L 0— 843 O&fficES
WTEBRB IR, BEMBOBHOC IEGEIEROBED TH bo

B (7 viz=va ) 1050, #5595 (BE%) 1 6.33, #4G: 27.00, PPERE: 3.57, A
BFaF=—iv: 042, AE O@EMSSL LI 5 ERBTHIBENEIL>»H, T 5 OYRETEE
D DIBBELTVDSEVL 5o

WS (Blrvi=9a)a, fEb, AW, AETFaF=—d, 5 (HZ) ¢ DBEA
TWOFRRZ MV 2B, Bdx<s bvER6KRLI. M5 D0FER7 b VvOBREE
& c 3 423om(1), a, b, dA%455nm(2), e H3517mm(3)C, M6 HHOKRHAIL, 2, 3TCRULTHH,
X 6 OB <7 b VOBHFERZTT 650mT, F5HDRML TRUI.

WA (HEETVE=vs) o ZBAMNBEOBENIB=10.50 XX, BHEISELL, £
DIDEIER 7 b ViGBEREB TRE LB UTES () iBmxs bveish, . F7:48
DR S BRTE LT o 1te —HFAR R MVIZBEFIHR TR A EE ST 610mmDFOLHHS
BEbh, COFRERXC b bBEE (HEL7 VI oTvs) EAETEALENHELNTIL 12,

FLAEDBEHOFNZ 2 P V5 —b i, FHORER 7 b3 —Db &L AEL RL>TW
50—ﬁm@x&)bwm&mm~%mm§%@%%m@ﬁgs~b&@%&x&&bwﬁ%%ﬂ
2o L5 DD L ZOERICHWIAIIGRET R, BEHNBOEEIE =27.00 2B UL THEL
A7 PVIEKREL BB EI LI, BIHEA 2 bV 620nm ~ 680mmDWE TN T 5 Like
BT &AL 550nmDEIRFEBEL 52 EVBPEL 2 L 57,

BEHENEE (BEIE=23.57 ), AfFFIF=— (4E =0.42 ), #¥5 (9%, 4E=6.33)
D 3B BEFROBEPRELLWVCEEH D, FHER~2 by, Bz~ 7 bVIRKS, 4
CRUIZ R} 2 by RGBS LD b - o HL, BEERICE - T, BHEORES BHIN
DT, K2R UIEHORCHOBEMRSVERAES 2HTNE L0,
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S EORED bR L IBAEMIEIOE BRX22 NVOREE DL L3 —HI3HETH
BLEVELHERD, BEOEBENE-TILNORENTETH B EHRINTI. FI KL
BYEAT % 455 THYE, 630mmTBH L HBEO B L 72 DFBBE 2R Uize

#F3 PREETMOEOIIHRO 455mEiE, 630nmZH0 B & 7 O I

Table 3. Approximate relative intensity ratios before and after fadig (630nm emission

and 455nm excitation).

B &
(7w e)

R
(B8

¥
#2)

O

AEEFaFo—-u

1

2

200

BETE

1

2

Hwe LT, HEoRETE, It BEX<7 by, RUFKRZ bV OREREREYE,
E#ER 2 7 b v OSEREIRFIE 2 JlE UHERE TR O&FR A TH b, COFKREE
BOLRE R 2B IREN TN FRRE L D EEL NI,

BT O BRI R AR EFT MR E I BTN E Uic. MRiEEE, SLUMEZED
BERITOD b A U E 3o BREYERERONEZ LR, SLOABERVRIZEE Ui,
AR ORI OV TR T R FAROEASTFHFRELSALH 2Ol EE Uiz, £ RID
P OERLE L R E T,

2 £ X B

1) RN (1982 ) EHROMHE, RRls X CER O, B LaRME
2) B HHE(HEM8E) IHOMERNRAEL b I EBENRERLONS, SIRERER
FETT AL RF 57 FEFERGEE © 265 — 266.

14 : 39 —53.
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Emission and Excitation Spectra of Natural Dyes on Silk Cloth before and

after Color Fading as a Means to identify Ancient Dyes

Yoshiko NASU, Fumiko NAKAZAWA and Maresuke KASHIWAGI
Kyoritsu Women’s University, Hitotsubashi, Chiyvoda—ku, Tokyo 101

A novel method to identify the natural dyes used to color silk cloth is suggested by
making use of their optical properties. This method is different from other conventional
chemical methods in that it is strictly undestructive, and consists of the measurements of
their emission and excitation spectra.

It was applied to silk cloths before and after fading which were dyed with some of
the typical vegetable dyes such as saflower, sappan wood, madder, and a combination of
Chinese tannin and cochineal, each with different kinds of mordant. It was found that each
dye manifested its characteristic structure in emission and excitation spectra with a little
change, in spite of its apparent color difference before and after fading. Thus this method

can be a succesful tool to identify the dye of ancient textile fabrics without destruction.
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