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Abstract

The dyeing properties of protein fiber with pine needles colorants were studied through an investigation
of the effect of dyeing conditions such as dye concentration, dyeing temperatures and time on dye uptakes,
effect of mordants, and color change. In addition, the various colorfastness of dyed silk and wool fabrics
were evaluated for practical use. The antimicrobial ability, ultraviolet-cut ability, and deodorant ability
were also estimated. The dye uptake increased as the dyeing concentration increased and this enabled the
obtainment of the Langmuir absorption isotherm. The dye uptake increased as the dyeing time and
temperature increased. Pine needles colorants showed relatively good affinity to protein fiber and produced
a yellow color. Post-mordanting was more effective than the pre-mordanting, and the dye uptake of fabrics
improved by mordanting. Except for washing, the colorfastness of dyed fabrics showed a low rating.
However, the colorfastness to light and the dry cleaning of fabrics mordanted with N.Cu, and the friction
fastness of fabrics mordanted with Cu improved. The guide fabrics showed very good antimicrobial
abilities of 99.9%; in addition, the ultraviolet-cut ability and deodorant ability improved in fabrics dyed

with pine needles extracts.
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Table 1. Characteristics of fabrics

~ Fineness

Silk 53denier 53denier

5312 0.12:0.01 267204

Wool 2/120Nm,, 1/60Nmy,
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Fig. 1. Effect of dye concentration on the dye uptake
of fabrics with pine needles extract (80°C,
80min).
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Fig. 3. Effect of dye time on the dye uptake of fabrics
with pine needles extract (1% owb, 80°C).
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Fig. 4. Effect of pre and post-mordanting on the dye
uptake of silk with pine needles extract
{dyeing : 2% owb, 80°C, 90min, mordanting :
1% owb, 40°C, 30min).
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Table 2. L, a, b and H, V, C of silk & wool dyed with pine needles extract by post-mordanting (dyeing : 2% owb,
80°C, 90min, mordanting : 1% owb, 40°C, 30min}

None 66.85 4.14 20.26 3.51Y 6.51 342
Al 47.56 0.42 28.85 6.07Y 461 4.31
Fe 3110 -0.86 12.29 8.61Y 3.03 2.24
Silk Cu 41.22 -7.47 25.33 1.91GY 4.00 4.04
i
Sn 42,42 -0.14 31.35 6.51Y 411 4.66
N.Fe 28.83 -0.26 6.99 4.17Y 473 4.34
N.Cu 48.82 325 28.28 922Y 2.81 1.48
N.AK 50.18 1.59 30.05 498Y 4.77 4.67
None 69.13 1.49 21.12 5.04Y 6.74 341
Al 57.75 -0.24 28.97 3.34Y 5.60 439
Fe 38.14 -1.22 16.53 8.38Y 3.70 2.71
Wool Cu 48.68 -7.76 26.23 1.98GY 471 4.24
00
Sn 53.62 -0.42 36.93 6.39Y 5.20 5.39
N.Fe 37.48 -0.06 10.33 4.96Y 4.65 4.26
N.Cu 48.02 2.00 28.15 8.08Y 3.64 1.86
N.AK 61.99 -0.58 31.13 648Y 6.87 4.50
b(yellow} byellow)
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Fig. 6. Hunter's a, b value of silk dyed with pine
needies extract by post-mor-danting
{dyeing : 2% owb, 80°C, 90min, mor-
danting : 1% owb, 40°C, 30min).
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Fig. 7. Hunter's a, b value of wool dyed with
pine needles extract by post-mor-
danting (dyeing : 2% owb, 80°C, 90min,
mordanting : 1% owb, 40°C, 30min).
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o Fud Ao vl e FriE B9 Af, A, BAEE AAEAL] NCug A9t
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Table 3. Colorfastness of sitk dyed with pine needies extract

1

s Washing ' Dry cleaning , “Light . - Friction
Mordant } » Stain ~
‘ - Color change Color change |- Testliquid | Color change | Colorchange
Silk Cotton :
None 4-5 4-5 4-5 3 4 [ 4
Fe 2-3 4-5 4-5 2 3 2 4
Cu i 4-5 4-5 1-2 3 2 4-5
Sn 1-2 4-5 4-5 2 3-4 1 4
N.Fe 3 4-5 4-5 3 4-5 2
N.Cu 34 4-5 4-5 4-5 4-5 4 3

Table 4. Colorfastness of wool dyed with pine needles extract

~ Washing 4’( . Drycleaning | | Friction
1 Color change " S Color change Tcst liquid k | Color chadge
S 1 Cotton Wool
None 3 4-5 4-5 3-4 2-3
Fe 2 4-5 4-5 2 3
Cu 1-2 4-5 4-5 2 4-5
Sn 2-3 4-5 4-5 2 34 3
N.Fe 2-3 4-5 4-5 3-4 4 !
N.Cu 3-4 4-5 4-5 4-5 4-5 2-3
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Table 5. Antimicrobial abilities of Silk fabric dyed with pine needles extract
Staphylococcus aureus* Kiebsiella pneumoniac™* .
Reduction of ) Red&étia# of
Q (hr) 18 (hr) bacterial (%) 0 (br) 18 (hr) bacterial (%)
Blank 2.8x]0hexx 3.6%10° - 2.4x1¢° 3.4x107 -
Untreated 2.8x10° 5.2x10° 85.6 2.4x10" 2.8x10 17.6
Un-mordanted 2.8x10* <} 99.9 2.4x10" 2.2x10° 935
Sn 2.8x10° <1 99.9 2.4x10" 1.0x10° 99.9
AR T 2, el /ml
RH ARE AS Fujd EA H)a Table 6. Ultraviolet-cut ability of silk dyed with pine
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needles extract

Untreated
58.0
75.8
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UV-A (%)
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Table 7. Deodorant ability of silk dyed with pine needies

extract
Sample. Deodorization rate (%o)
Untreated 91
Un-mordanted 94
Sn 95

3) Ai‘)\-[

234 234 NEE A 9IS Aol 3
=l GATE 2%0wb), A7 908, G4
E 80°COIA BN Foly AT PohY YME

of Wiall 7 &) S5 Hel SnrfdAE Sl
e A TS ARSI €Y FEES o183
o A% AAzl g 23S ANE 2AE
<Table 7>l YERASITE wx]2] Aol Bls] Fujg
E, SofQEAN 3ol S7HE A& E 4 Utk
T Felg A EM st 94%4 ’\% 4& Boli gl

T 510] smigel £330 = A

A Ut

gz, og&azﬂ_ﬂ&mlﬂ =
225y Brhgion 15 W)
o A9 AT G4, 2ANE 2 Dg

24 ezt Langmuir®] S
Uieho] w49}
ol 24 Adl o3 A%
an A9 eTa A £
7}—3}1,} HA QML T o} A7k
—i AtRES. S A
BE mgA A=

i
e
fo
5
_L

= »}Ewam
AMAEe) A7, 2%

%0

— 474

TE 455HOE LAY
Jor} sAX 2 A tE A oH, A=
7Y AF=E et 4, BHE _L%
A2l N.Cu2 WdAz 2 dFA L9 Satol
YA} PR, FAWEA] Cu mE
2 AR =7t A

g4 A A, FAEEFTH e 7 AL
£ FE2EZ A Fud 23, Sne g
Aag A& 99.9%9] wi-¢- ¢35 A7}
o}, FHEF tEiAE E4 F SnoE v
X—l% AN 99.9%2] o i Hol &9
ool sl = thd v A

s}

T =1
I o d

Mo o

uisA ﬂJP

=
55

=
k_m::?
R

k3
=
.Q.
==

é

o “m_
fo

U O T T S

o

© 39

o

u
2o

X,

o

o
i
=
o
™

do o Hoe

!

22 MAY A=
S7Fsksl e, Sn v

o
2o 2 L 7A

Sy S e o

e W
=

By ox

>
B

}_

&\
i o
S

R =
)
fr
o
o
™
2
o

%

k.
o1gel Az

R
oo 9
o Jo

243). (2009). TR F=&2F
A3 dgas. g7 887, 33(11), 1774-1780.
A3 (2010). A7FHA FE2AN L o] &8 S F E4F

o] A g ast g/ FeFR], 34(3), 472—
479.
743, S8k, (2000). Az A4 B A (). e
71 81814], 38(3), 1-9.
wAY oAl E, (2003). &4 FEE} L5l Vibriool
03 a8, FFYFY YH 9, 32(2), 185-190.
WAL (2000). U =53 FEEO] AFEE AlEY AL
V)X = G FFYEFFEGI R, 16(1), 40-46.
,AEA, Hvll, vae, A7 3. (2002).
£9 &5 FAFE.

9(1), 102-108.
WA (2005) AZE Ui 51 G4 H

o] 22191 818) 2] 7(5), 542-546.
S HPLM o] AlZ.. (2003). =

1

iz

TR, &
BF &) FEA] B8 88 X],

B
SR o ;Qa

34X, BF

=2
=

LA7e] g3l H



o}
=

1
i

EE20 Jam I

s (H2E)-HHmay

170 Oiet 3ay- 91

1= 2vixteh €99
3;(1) 69-74.

A&%, F3. (1999). =31 A4
Aol g =4 i S84
385-390.

e ‘?}w%’ A, A48, 2243, H49. (2010). A
Bg o8-8 94 A M. gy e

ﬁfX/, 38(1), 32-39.
9. (2008). 89 7F

V] Y EY G F 7,

_AqJ,} gnm (XﬂZE)-Zﬂ_
- P59/ 77 81317, 23(3),

/g]j,!f é:af :acl/;zzio/ hed _l;./l»}o//

He 7 AR TR ey wabety =8
ol AM, BAAM, AFE, dAd, AAT. (2000). B TH
ol g 4aaH %4 4dFAHNE A B3 %‘L

VFHRF}E B e BEY =5F, 33(1), 327-3

el (2008). €9/ 274”4 FHYH Ty B A OEU/
A FStR ot uAEe] = E

AelA, whgak (2010). £ FEE HE B4 2 94T

o AZFOHA )% A my} B EHAZ [82), 371-381.
L (2009). AVVEE FEdow GME A B gy

'i".'

A4

~ 475

K. PFYFIY A, 1(5), 827-832.

Y3)E, 23, 597, oAk (199). 47 A2E ¢
3 $a 2 £ F9H 24, FRYYPEI 9,
11(5), 635-641.

7. (1997). AL 8] BF A+ (9)-=Ed &4 7
Aol S B S it A HG AT
24, 3. 207-226.

FGE, (2005). AG A AHEEE M GAo] BT
H(2)- A AN 2 a2, 55(6), 45-50.

ﬂ?ﬂz‘z, A9, H907, 2971, 385, (2003). G HEL

§EAH A5k e 20| vl A £9Y (Pine Needle)
‘r%‘%z}“‘ o] A& FFAZEY LS, 3T, 1082-
1087.

#e] @, o144, (2010). FUIT DL o 88 AHEY G
MY, P79 7487, 34(5), 866-872.

Trotman, E. R. (1970). Dyeing and chemical technology of
textile fiber (4th ed.). London: Griffin.

bl



