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Received_August 01, 2018 Abstract The objective was to investigate the efficacy of Metasequoia(Metasequoia
Revised_September 03, 2018  g/yptostroboides) cone colorants as a new functional dye for wool fiber. Effects of dyeing
Accepted_September 04, 2018 - o ditions and mordanting on dye uptake, color change, and colorfastness were investi-
gated for wool fiber. Compared with cotton and silk fibers, wool fiber showed better affinity
for the Metasequoia cone colorants. Fe and Cu mordants improved dye uptake, and mor-
danting did not change the color of dyed fabric with YR Munsell color. Colorfastness to
rubbing and washing was as good as grade 4, whereas lightfastness of the dyed fabrics
was above grade 3. Antimicrobial activity of the colorants was very high 99.3% of reduc-
tion rate toward S. aureus. It was confirmed that Metasequoia cone colorants can be uti-
lized as a new functional natural dye for wool fiber. In addition, considering its high

antimicrobial functionality it could be applied to cosmetics and food.
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Mo A Yol A 20159 4~59 Afolof AjFH o] A=3t
xol| 2~35 Axsto] HAE AABIIL ARSI

AE-e Wi g A 9] FF= 550l Table 13+ 2},

H 2Ho| A&-3E =AY EE (NaOH) ¥} obA| EAF
(CHgCOOH )2 Ao 15 I 2 AFE-5HITh,
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Table 1. Chemical structure of mordants used
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A Bz vrEglon | o 0.5%9 £&& At
2.3 M 9 I HR{2|

EH] 1110004 Mage, AlZE &%, pHE H3HA|
7| HA 2 9] 1AM 7] (Ahiba Nuance, Data Color
International, USA)E AHg-5te] sttt mf A
2l %= 3%0.w.f.), 40T, 30%, &4 1:50014 &
A (A - AR -FA - AR)H 2 2 3Tt

= O

10" AloF 2o A M2HA (Color-Eye
3100, Macbeth, Germany)E& AF&3t%] 400nm?]
A ST FHEERE K/SHE A&t g2t
kst A 3k= CIELAB 324 A o o3t g =
L#9} 8| ZEA|%: 0%, b*E ZA5H, o] 2E| Mun-
sell®] H V/C gt& ®igksto] A-g-5qict,

2.5 GMARE Hot
A gt A 2 == Alg 7 2 = 7] (Launder—Ometer,

Type LHD-EF, Atlas Electric Devices Co., USA)=
AH&3te] AATCC Test Method 61-19892] 1AWl &
sto] 40+ 2T oAlA 30427F AlEret & HEA T8 1
o] 274 U(gray scale)} & & HAE AA U (chromatic
transference scale)& AH8-5Fo] 7}k ct,

nh A e = npEAEE 54 7] (Crockmeter,
Model CM—-5, Atlas Electric Devices Co., USA)
£ AFE-319] AATCC Test Method 116-19899] &
sto] Azt SHAE S 274 22 103] upakAlA]
T HEAN B G o] AAYY L HHAYE 2AY
= Frsiict,

dF A== WFAE 7] (Xenon Test Chamber,
Q-Sun Xe—1-b, USA)E AR&3to] 7hota A&
15~17A, oFZAY 125~140V, 714 W 2E& £

Code Name Chemical structure
Al-1 Aluminium ammonium sulfate AlASO2NH2)SO: - 24H0
Al-2 Aluminium potassium sulfate AIK(SO4)2 - 12H.0

Cu Cupric sulfate CuS0Os - 5H0

Fe-1 Iron(ll) sulfate FeSOx - 7TH0

Fe-2 Iron(ll) lactate hydrate CsHioFeOs
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Bacteria reduction rate(%) = (Mb— Mc ) /
MD X 100 ++vveeeeeeeeemnrnreiirieeeen e 1)

where,
Mb : Number of bacteria recovered from the
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Figure 1. Effect of concentration on the dye uptake
of cotton, silk and wool fabrics(100°C/60min, pH 4.7).
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Mec : Number of bacteria recovered from the
dyed fabric
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Figure 2. Effect of dyeing temperature on the dye up—
take of wool fabrics.
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Scheme 1. lonic bonding between wool and hy—
drolyzable tannin(elagic acid).
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Figure 3. Effect of dyeing time on the dye uptake of
wool fabrics.
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Figure 4. Effect of pH on the dye uptake of wool fab—
rics.
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Table 2. Effect of pH on the L*, a*, b*and H V/C values of wool fabrics*

pH L* a* b* H Vv/C

3.5 49.27 11.75 23.95 7.6YR 4.9/4.3

4.7 54.42 12.15 23.18 6.7YR 5.4/4.4

6.0 52.34 15.50 17.04 2.2YR 5.1/4.3

7.0 52.26 15.76 18.24 2.7YR 5.1/4.4

9.0 51.34 17.35 15.35 0.3YR 5.0/4.5

*dye conc.: 3%(0.w.b.), 100°C/60min
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Figure 5. Effect of post-mordanting on the dye up—
take of wool fabrics.
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Table 3. Color change of the dyed wool fabrics by mordanting

Mordants H V/C L* a* b* Dyed samples
None 6.7YR 5.4/4.4 54.42 12.15 23.18
Al-1 7.2YR 5.4/4.3 54.38 11.43 23.02
Al-2 7.3YR 5.5/4.3 55.41 11.35 23.11
Cu 7.9YR 5.2/4.0 53.01 10.13 22.14
Fe—1 9.3YR 4.7/2.8 48.10 6.42 16.76
Fe—2 9.8YR 4.5/2.3 45 .97 5.09 14.58
o 55gos nny £ 4nE dehflch mhad A9 dlekigtolo] A Mal 95t GRS 7
Hwo] Aeoli Az Adold 72 WAA 5EFe AR E ACR FUH Ao, o &3 A
B2 eestglon | O 9s B 4/55 52 UEY Fatehd, AR 2 FHYE A= EYHleidd &
o S AHolA st AR R H(Fe-2)W Al 35 HaleaS 23t o] gl7] wioltt
TOoE 3 AR EE YA 11 9= B 45w EPd3E 9 g2 Hron)oll dig 7t 2%
oz Spsiolth, YRAE 9ol P BHYE  (binding)ol 71T Ao R W vf glop,
g FARE BF4550R AT YElon, o H7HH S-S =88 A oo ik 7} E a5t
T QY A Ees BF 35w UEH. oHH | vEr|Folof A FEMAaE AE, HEE S
dutroz edoz GMG ARE AgsAL A FEiol Bagt oje] Ropol o FyA $48 4 UL
Foll =EAl7|H WAsto] Alito] AeiA] = S & Ao & HeEh
& Sk, ol2 Qs M7k A 237
w7k A Wb B8] A eE AAu ol 4.4 B2
23t Aol B AA Uetd ez dFd =Tt
AejE o2 o £ e Aoz gzt 2 AT 975 deh ol o] Arf2RE 2aa
Hzel B85S A A mAlfol o <
3.4 BMmO| 31N A3} QR A 2o Aok FEE AT
K/S 3kol 5,291 QA RS ALgate] FRAS = ekl ol of vl M 2ol i3k WAl 6| Fshel e
ot om | LAt O] A aE0] 99.3% ANE -9 Lok laL A 2ol A FaFFo] =okon | o
Table 4. Colorfastness of the dyed wool fabrics
Washing Rubbing .
Mordants Color Stain Drvin Wettin ngh(tzfgrf:;\ess
change First Second ying g
None 4 5 5 4/5 4 3
Al-1 3/4 5 5 4/5 4 3
Al-2 4 5 5 4/5 4 3
Cu 4/5 5 5 5 4 4
Fe—1 4 5 5 4/5 4 4
Fe-2 4/5 5 5 4/5 3 4
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