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Interaction between untapped natural dyestuff and mordant metal
and the hue of dyed silk cloth

Yuko KoBavasur* and Tsuneo Suzuxr*

Abstract :

Silk dyeing using natural dyestuff extracted from apple branches was

examined about the possibility of useful dyeing and other way of application. Hue of
dyed silk cloth was compared with the cloth dyed by model compounds. Six kinds of
tannic compounds were chosen as model compounds for the dyestuff extracted from
apple branches. Mordant metals were Fe®*, Cu**, Sn**, AI3* and Cr®*, The hue of dyed
cloth was measured on a spectrophotometer and XYZ colorimetric system and CIEL*
a*b* color space were both employed to evaluate the hue.

Silk cloths could be dyed into the hue covering from yellowish to reddish brown.
Some compounds similar to Catechol and Pyrogallol would be contained in the color
extracted from apple branches. Dominant wavelength (As) of dyed cloths were not
influenced by the dyestuff concentration, and were almost constant. By mordant
treatment, (14) values were shifted to long wavelength with the increase of dyestuff
concentration in order of Cu>Al>Cr=Sn except Fe.

Key words :
tannic compound

1. #

il

YR O RtB I BT, BEISERERE LT
FEELTWADONREY, LT X b Ig
FOBEFEEFERE LUEEIKESEGENS T
EREHTH B, FOIDREFEREL L AD
FHMEPREENMEE Sh, M TEE~OR
B LUURERSBOBMELER L RiThidlie s
e L LBROFE LR WO BB EHEND
HEHRETTEMCSEERSETH Y, i

*T380-8525 REFTH=#m8-49-7 REREHIAE
*Nagano Prefectural College, 8-49-7 Miwa,
Nagano 380-8525, Japan.

natural dyestuff, apple branches, mordant metal, dominant wavelength,

BOBEHASELET > ThA0b 55, RERDOE
FZO i 3R, & v vBoREME?
R EMESE~OFIBOWREERDH b D, FH b
DEILN T HHRIOBE, ¥, RESEDRS
BEIIEOFEHEICOWTOHRE S H D, B
BREWFIREE LCER S h 5,

AEFED ) v T IR OBEIEER2 « 3 AE
ZiThh, % LA THEAALS XN TE i, —
RN IC kg v = v RILEM RS EEh TS
HY, BE LR b & h 5 &5 O FiF HiE
BB IDEANORER RS, ERihbh
BT QB SRR O b B 7S, BRI &
L CTRHWeGE A + v 3o G oBER: -



56 INHRBET - SRIESR

DWTERETBE LD, EFMEAYY 6 BE
OFete, UIciBTi & DB D B T in o oo HNE
FHCEIE Loy, XYZEE%, CIE (1976)
L*a*b*EERE AW CEHEER Ui, o
EBEXYZEEBRPORD BB OEEE
() THRL, PHEEELTRETAC LERA
oo EWE (M) RRER{L I 2FBL2ZT
1w K9, Fead ORI &\ 5 BE R g
DiERG R & B a0 LR R T X
BDTIRI I EE 2 e, Ele L¥a*b*RER X
b b O BB R DBE B I 2 1,

2. % B

1) 8

1) B

HELLY vIORES » 7RICHNS 2 v T
« VI, 4AVITHRIEEAC L ) BRI L
o V&L OBRERHET D, 05HEE
KTEBLIEEZSBL, RARCEEKENLA
BB B E S8BT 5, chi 3EENEL,
HBLIEEEE TR E L,

2) B¥

KB AL, K& X10.0X10.0cm, EXFEH
0.75¢ DELHE M) AV, MAEL LT,
0. 1% WS v —7 GEt#+v - 7=FvREEEHE
FIRAW, GHPEBE THEL 1 100 T
80C T 1 ReEIALE L 7,

3) B

WHEBE LT, BB7TAI=0AH) V2,
BelRdE, E7 w2820 V) ¥ A, BREREE#E, (L
B oM RIESR 0 E AV, BESEBO
BERBET DD, TRTA F VISHRIEE K Y
Wie, EFMLEY (2 v =vELLEY) EL
T, gv=vEp BEREFE verilr—2n, #5
S, ) FAE, RERRSERE LS
L=y v IBROTRAELEReTcr0oEEH
7Y A

(2) HBHOLE LR

Y1385+ 1 CCI0STIT S, BEELsEIR 20
SH, ERES 5B CRRERE NTS-211 T
& & 5E90rpm CTHE Lz, WHIX1 [ 71.4&
Lico TRIE, XDVEL0BREEEILILD
et — R — et — B RER & L, BAL
BOBICA 4 VEREZKTTTE R o,

HHEE ORI A =7 b ik H IS HEEEET228
AxEAV, BEMII0S B2y b LAG
Lize UMD 5T 0 G % XYZ E6R,
CIE (1979) L*a*b*E@mARTHEL, KEWOR
A2 b &by THRE L, pHERRE
# HM-50V % Fi\ e,

(3) BELIER&EBOBEIL L HEHE~DOE
&

1) BRBREZFEL
BREER, )V VIOoROESER50, 100, 200,
500, 1000% o.w.f. & L7z, ®aEHMHI, HEo
KE, Ml&EGrI ) BREOEFIELZDLIRD
7o, BHLrUDEEMEORWEIF OEEEI>
WTHE Lc, FBECHEYT 5EX 0BT A
TR LBk &, BEBEL0009% oow . TERR
HH LR EYHFRTS S 81 o CTERT 39K
DRINARZ b L ERHEB L Thic, FRIhiz
HHEEDO A7 P VOEBZLDBNT, HREKD
TARINEE (284nm ) X 5 REE LA
RBE O MICIZISERN 2 LGB GRS b i,
L l, #BEOCHECEBHE LSS, BR
OBENLIL A HARERKIE LT, BREEOR
WESRHHET A LI\ C & ANd o .
X o THEFEE AR X b50, 100, 200,
500, 1000% o.w.f. ICFEEE Lz, BHRFBRE (&
B4 vIEBE) 113.0%0.w.f & L.

2) WEEOWIMA <2 + & pH @E@%’
Wi Ui g e in 2, B%o pH LR’
IRA~27 F AEREL, KEEROEEBEL .



KA EE L ERSEROREIER & x oMl

BB EERG)-1) OREF(LLHEBETES L)
wrh EE IR L, 1000% o.w.f. OfHEE &4
WECEFREL, 3.0% ow.f OELFIRK L
Iz &E%50ml & Lz, BARERTT -

@) =FrEYEBCIBRORE

1) #v=vE{EPC X 555

— RN R L OREPICEENRD L ERT
WELEYE 6 EREY, ThbhiH W THEars
Tine, Vv THIHEI X AR EAR & B L T,
BERMHTRCEME et s LRERETS
ZEmb, Vv IR v = v RIEEDS

57

= FNALEH O KB CHEREB RN 2, T
A7 PAFREL R, T M{LAH#0.0005%
ow.f LIRS BEE). 01% owt E&10: 1T
BALK, £ELL-Y v IERIX0.06% owf. &
Lo

3. REER - FE

(1) BREBEEMIEREBOE I X 5 AN
DEE

s LiciBfm o P EMEE, BN Fig 1),
EER (Fig. 2), BEfEofaEs Fig. 3 RL
oo 2 (AE®) B()R X b Rn, BE CH

EENBELITENTH B, =T MEHORE 11, QRIDEELL,
130.5% owf. & L, FoMmEFEk HEeGE AE*= [(Ll*"L2*>2+(al*"32*)2+(bl*‘bz*)zj 12
1 F v E I OEER, KEBREEEFRTH D, (1)
2) KBEROBRINARZ b A Cr={(a*)?+(DH*)?2} 1 (2)
100
90
bi:ﬁgzﬁa 3
1 ST~ 4
,,J 80 4 "i\ 4 ‘\Af\-\
5\ o~ 05
\A5
1 ©\'~...
70 Eo
' -1
¢ d 1~0.5
o) ©
60 . G
50
0 5 10 15 20 25 30
o

Fig. 1 Relation between L* and C* of the silk cloth dyed with apple branches
Symbols denote mordant metal and dyestuff concentration (% o.w.f.) :
© Cu?t, O Fe?**, A Crf*, & Sntt, [ AR
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Fig. 2 Direction diagram of silk cloths dyed with dyestuff extracted from apple branches
Symbols denote mordant metal and dyestuff concentration (% o.w.f.) :
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1:50, 2 :100, 3 :200, 4 :500, 5 :1000
30.0
N 20.0
<]
4

10.0

500

concentrations of dyestuff
Symbols denote mordant metal : © Cu?t,

O Fe¥t,

1000

%o0.w.1£.
Fig. 3 Relation between of color differences (AE*) of dyed silk cloth and

o Cr,

O Snt,

D A13+



KABEY EFE L EREROMEER &L o af

Fig. 1 bEEOBEAIC E b 7n\ s LHME (BIE)
DIET & CHE CBE) o, %7tz (Fig
3) BHEXTHZErbBEREMCEREL T
HLENHERTE D, EHiT, BEMoEHIT
Fig. 2 @ a* - b*BERKRT X 51K, BEREBI
BEMR T ¢ aMEN+Hl~Ny 7 P L, BT
HEMER Uiz, & HITERA R B Gefs o
HOGE DAL L ER T, FEREFHEML I
D THB, BREBI X ABEHEOEL, &8
A AV RMBIC X h§E L BROBLREORE
Wik sb0LBbhsb,

Fe I o B ERE & e, BHERRTS
EEH TR L, Fig. LR L-GANKCILBEE
@OY) DIETOHPEEI N, FBRBEBE~D
EFESRbhinw, Fig. 20 a* " EERTCHE
LD i {RAKERABhEh oo, 7T F VE
ok (D #EHcl, SEEIOSEPEREh
HED, zv=vBEREC I HDRENERT,
8L DGR TOIER S hbh it o & 239
FEINTHD, ThbEELELESL L, K
o s v = VERINE, BB VR
LEBOHERIHR S h, thoSBERERT
HEHEELIIELR LD EEbhE, BFE1000
% ow il R \WTEE (AEY), a* -« b*EIET
LicElEELT, 2V =VvBREEL T 55E,
EEBREC L HERORBERTEI N, Eicfl
DEBA AV OBEERREED D OETIILR
bhiehote, CHITEREEESEOEAREN

59

Fet b Zirn &, &BA v OE~DREM
LB Lo L BEbh 5,

Table 11z xy BER X b R> 7 Buta G583
DEFER (A) 2R L, BOLZOBHOE
BER (A0 1%, BEZEMCI>BEIRLAL
Vo LnL, HHMBEEBEINE & LT, BED
fbicEd e wEER () CEMRZLRS X
S5ICis B FelER Pl E, BREBENENT S
EEER (A0 BPRERAANBIT LA, #icCu
BRI X 5B 0EER (L) OFEMBRLEL,
Zhita* « P*AERCOEDHi~D > 7 + AR
BLWCEE—HLTWE, ThbiI&BA+v
WEAL T BRI EDOE R, B Eh b1 4 v
DO ERBOETIXeh & Bbh b,

KYgpafi b g (Fig 3) & Cu**>Fed>
Sn*>Cré+ > AP+ FIc k¥ , BEH#KICE D
5 EEEIOKAE XL, Snt+>Crét>Cut>
APB*>Fe*DJE L i -7, Sn - Cr gt EaRE
ERHEINT 5 L3k (AEY) BE¥e#il, %
TEERE Qo ODEMLDIAECTEEE LI
B5H L, BRERELESCEEHRIESR, AL
HOBRFOEHEPEILL TP Z ER#ERE R
%, Cu-Feffigul, ERHEFERDD, X
DILER L ORI HEBHTL 570, RY
B OBERKEL LD LEPLRS, EE
BEozv=vBOEZBLAFYHWEE, £
V=V EHAAPYA O v IRE BB
ALBEA LT B, FLTE V= VXA E CTHEA

Table 1 Dominant wavelength (1) of the silk dyed by
extracted dyestuffs from apple branches

% o.w.f. unmordanting AI* Fe** (Crf* Cu?t Sptt
50 576.3 573.1 576.9 574.8 573.7 574.1
100 576.8 573.7 576.5 575.0 574.7 573.8
200 576.5 574.6 575.9 575.8 576.7 574.3
500 576.4 575.9 575.8 577.0 578.5 576.0
1000 576.1 577.1 576.8 578.0 579.7 577.3

(nm)
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Table 2 pH change of dyeing bath after the addition of mordant metals

AR+ Fedt Cré+ Cu** Sntt apple
%owfl\min 10 20 10 20 10 20 10 2 10 20

50 3.41 3.41 2.19 2.19 4.56 4.71 5.60 5.60 1.75 1.75 5.69

100 3.38 3.38 2.18 2.17 4.71 4.93 5.40 5.38 1.75 1.75 5.62

200 3.28 3.28 2.16 2.17 4.91 5.06 5.18 5.18 1.81 1.80 5.54

500 3.20 3.20 2.16 2.17 4.93 5.34 4.91 4.91 2.03 2.02 5.44

1000 3.06 3.09 2.17 2.18 5.21 5.39 4.74 4.67 2.54 2.54 5.36

mordant solution 3.59 2.21 4.32 5.91 1.72
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Table 3 A4 and A of the silk cloth dyed by extracted dyestuffs
Dominant wavelength (14) and complementary wavelength (A.) were
determined by chromaticity diagram. C was complementary wavelength

(Ao) in the Table 3.

(nm)

unmordanting Al¥*  Fe®* Cr®* Cu** Sn**

Catechol 583.8 582.2 580.0 583.2  576.6 582.0
Pyrogallol 579.1 582.6 582.5 58l.5 583.4 581.7
Salicylic Acid 557.8 465.5 583.9 610.9 555.3 468.5
Gallic Acid 595.9 582.2 580.8 581.8 575.8 582.0
Tannic Acid 582.8 579.6 586.0 576.9 575.2 579.4
£ -Malic Acid 574.8 569.5 578.4 498.2C 557.4 458.8
apple branches 579.2 578.0 578.9 579.1 578.2 578.2

Table 4 Absorption maxima of the mixed solutions of model

compound and mordant metal

model compounds AlP*  Fe¥+  (Crf* Cu?* Sn*t

Catechol 276.2 277.2 276.4 361.6 276.8 276.0
194.6 273.6

Pyrogallol 267.6 333.2 299.2 354.0 300.4

198.4 198.8 272.0 264.0 270.8

198.4 198.4 198.4 198.4

Salicylic Acid 297.2 305.6 297.2 350.4 296.8

228.8 204.0
201.2
Gallic Acid 261.6 272.4
212.0 214.0
Tannic Acid 275.8 314.4
212.0 214.8
£ ~-Malic Acid — —

202.0 290.8 296.8 230.8
200.8 202.0 202.0
267.6 352.8 258.8 269.6
214.0 259.2 212.0 214.4
278.0 354.0 314.0 275.2
213.6 269.2 215.6 213.6
— 31.6 — 270.8
256.0

(nm)
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