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Abstracts

The purpose of this study was to investigate the degradation of silk fabrics dyed with gardenia and
sappanwood by Ultraviolet Light(UV). To asses the effect of uv on dyed silk fabrics, physical and
chemical properties of samples were explored. K/S value rapidly decreased with increasing exposure time.
Mordanting improved ultraviolet-cut ability and the sappanwood dyed samples were superior to those of
gardenia dyed in ultraviolet-cut ability. Color progressively faded away as uv exposure time increased,
accordingly, L*, a*, b*, H/VC, AE were changed. Morphological change observed with SEM represented
degradation of silk fabrics from the outer fibril to the inner fibril. Tensile Strength abruptly decreased as
uv exposure time increased and the mordanted samples showed higher tensile strength than the
unmordanted. FT-IR analysis confirmed that main peaks at 3297 and 1704cm™ band for silk fabric were
due to N-H and C=O stretching, gardenia peaks at 1654 and 668cm™ band representing C=O(ester),
C=C(alken) and O-C=O(carboxylic acids) of crocin and sappanwood peaks at 1715cm™ band representing
C=O(cyclic keton) of brazilin appeared on the samples exposed for 14 days, but these peaks indicating
colorants after 28 days of uv exposure faded away due to prolonged exposure of uv.

Key words: Ultraviolet light, Natural dyeing, Silk fabric, Degradation; A}, A G4, A4 &, 3

)

s}

LN = o AL WA 93 A7 Wagol Yre

E£E HEL A 2 HEAL Aol o] B2E
AT, AERAAT, % 2 S Fe A3 F
4 o] o gton, BHAT dig 4F
Z ATAAE AN & 7 de F8F 22FH A
Bolt}, £E HE9| TR3F JdFAEEA T84
S 7t 52 98 BE 9 #3}(degradation)

=

TCorresponding author
E-mail: yshin@chonnam.ac.kr

-659 -

Felr s BE2HTE I Yol oledt AFE]
Z18y =l of ghrt,

2] REAATE AF 9 2 B4 Ballard, 1992,
1993, 1994) XE.E312] ¥ (Lahanier, 1986), ]I
(Meeting report, 1999), E5I+ % F89 g84 =
A B7}kBallard, 1987, 1996) 53} 7te] FU ET}
& HEsE T AR AR o] 2E {FE

o §2 Auish B T4 2o Qo] | 4E
S 4ol B2 W] Y FE Ko B



2 st=20|=7stal K| Vol. 31 No. 5, 2007
dre FHAA ST9E LT HIS0] 83 FHate] 1Yo Fo9 HFE 48T 3ok

S REAY dre GEY AR, £ AT B ARG} AF0 2 A GAT A
AEE, 1999), LEE WALEE 9, 1996; A=, 2E A RS Aol o HH RS AHELA B
23, 19984, 1998b; oW1 4, w3}, 1999), A1AA o A, AHES AT olfrE 2E JE2] AR

b

(=}

\=

7Y, 1992, 1997b, 1999), 52 &3 H7}
(FH34 9, 2004) 22| Z HA] F BE B @ A

FOZF ZA SR 1996)50] Ao gon
HZdle= kst 7]17] B4 oSS ©Qato 24
49 AL Hat .

ol9} Zbo] 2 E HE BE WaA tFet 717
A el tedstel] mhet 9] rEASAFEC]
L3 AP YA D] AF FFS AR
2 gk ATE AFH YT frE BE
ArAEg AT E 4 S A% 29, 4
LA ] A ArEL ddFes Hg)
ek 53] S0 EE A& F5}e] 48 A
Aol A3k 2 A, w) =] A F
FAL, F5 F e @74 848 A
HHEZ AA 2 BE 3 AT Fo
TE AlE3 st A TRE 4
T B4 dEAEl i At AL A5
A 3ol A% frEel 4 Hst 2 FE9 28 A
ZE AT 7= A9 slth 2R AEe 4E A
F AR SH R AR S 22 e S A AFES
Y] 2o 2E A2 Hske f& WA A
3t 2g #HEA ¥ &, 29E R VIAES A
g ol F33 A B Bdge §R34 =30 £E

=]

r.l

i

=3

CH, CH

\\\\\\\\O

CH

CH—O

O (HOCH),

CH

| oy
H,COCH(CHOH),CHCH,0H
gentiobiose

Crocin

TR HAE, A E, RAE, AFEF|AT o] 7t
28 AAEFR7E MY B7] WEolth &4, E5= 3
3 729 Aozt e AL AR AT <Fig 1>
2ol A% HE & AAs= JIRE] 0] = A (Carotenoid)
EEBA A2 (crocin) F M4} H4FZEE 7THA
o AELE Uslo] =212 (Dihydropyran) ¥ £.2
B et H(brazilin) T+ A4t ATz Bol 9l
gtz d5olth kA B AfifM e d8
318t 327t ohE XA LB S A st A9
Z Al7H) 2 FE9| stz PP S b
b R oA
TN 2 A mEA 7k OE AEEY] B
2], s}5t4Ql s}l AeHlE FEHKS A, 9%
7= 274, SEM(Scanning Electron Microscope)i-4d,
AAMsh= AR, L, b*, H V/IC &%, FT-IR
(Furier Transform Infrared Spectroscopy)®4] & %
shed A B gt

kOH Lo r{r _>z

a*,

IL A F Y

1L AR
A4E NEe A% ¥WF(120x124/5cm, 0.17mm,
gentiobiose
r—|0|-|zc?;cc|>-|o&4)3 HOC,_'}%_l
(HOCH),0

3

O—CH

CH,

Brazilin

Fig. 1. Chemical structure of crocin & brazilin.
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Fig. 2. Effect of UV light exposure time on the K/S

value of silk fabrics dyed with gardenia.
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Table 1. Color changes of the silk fabrics dyed with gardenia
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Fig. 3. Effect of UV light exposure time on the K/S
value of silk fabrics dyed with sappanwood.
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Samples exposure L* a* b* HV/C AE
(days)
0 61.8 17.7 74.9 9.14YR 5.99/12.25 0.0
14 64.7 13.1 69.1 9.83YR 6.29/ 10.98 7.9
Unmordanted
21 69.6 8.7 39.8 0.35Y 6.79/6.47 345
28 70.1 8.3 38.4 0.14Y 6.89/5.84 38.0
0 65.9 18.6 76.1 8.89YR 6.42/12.52 0.0
Mordanted 14 66.7 17.3 75.9 9.25YR 6.49/12.38 1.5
(AD 21 69.9 12.0 55.0 9.47YR 6.83/8.95 22.0
28 70.4 9.7 42.0 9.57YR 6.87/6.91 35.6
L* : Lightness a* : Redness b* : Yellowness AE : Color difference
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Table 2. Color changes of the silk fabrics dyed with sappan wood

Samples uv L* a* b* H V/C AE
exposure(days)
0 48.0 214 26.7 2.20YR 4.63/6.25 0.0
14 50.0 20.6 27.8 2.74YR 4.78/6.25 2.1
Unmordanted
21 52.0 18.0 29.0 4.14YR 4.99/6.07 23
28 55.7 14.1 29.5 6.25YR 5.39/5.60 11.0
0 29.0 35.5 15.0 5.05R 2.79/7.78 0.0
Mordanted 14 29.6 35.8 15.4 5.14R 2.85/7.84 0.8
(AD 21 30.0 33.0 16.0 5.64R 2.92/.26 38
28 31.7 30.6 16.7 5.97R 3.06/6.85 5.8

L*: Lightness a*: Redness b*: Yellowness AE: Color difference
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Fig. 4. SEM Pictures(x1000) of the silk fabrics dyed with gardenia(unmordanted): (a) scoured, and UV exposed;

(b) 0 day, (c) 14 days, (d) 21 days, (e) 28 days.

()

Fig. 5. SEM Pictures(x1000) of the silk fabrics dyed with gardenia(mordanted): (a) scoured, and UV exposed; (b)
0 day, (c) 14 days, (d) 21 days, (e) 28 days.
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Fig. 6. SEM Pictures(x1000) of the silk fabrics dyed with sappanwood{unmordanted): (a) scoured, and UV
exposed; (b) 0 day, (c) 14 days, (d) 21 days, (e) 28 days.

(a) e ()

Fig. 7. SEM Pictures(x1000) of the silk fabrics dyed with sappanwood(mordanted): (a) scoured, and UV exposed;
(b) 0 day, (c) 14 days, (d) 21 days, (e) 28 days.
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Fig. 8. UV exposure time vs. strength retention(%) of

the gardenia dyed silk fabrics.
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Fig. 9. UV exposure time vs. strength retention(%) of
the sappanwood dyed silk fabrics.
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Fig. 11. IR spectra of the gardenia dyed silk fabrics
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(d) 21 days, (e) 28 days.
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Fig. 12. IR spectra of the sappanwood dyed silk fabrics

(unmordanted): (a) control (b) 0 day, (c) 14 days,

(d) 21 days (e) 28 days.
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Fig. 13. IR spectra of the sappanwood dyed silk fabrics

(mordanted): (a) control (b) 0 day, (c) 14 days,
(d) 21 days (e) 28 days.
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