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from Juniperus chinensis Heartwood

Ki Yeon Nam and Jung Soon Lee'

Department of Clothing and Textiles, Chungnam National University, Daejeon, Korea

(Received: May 24, 2013 / Revised: June 18, 2013 / Accepted: July 19, 2013)

Abstract: In this study, we report dyeing properties and functionality of cotton and silk fabrics dyed with methanol extract

from Juniperus chinensis heartwood. Non-aqueous dye of Jumiperus chinensis heartwood extracted with methanol was
expressed reddish color. It showed relatively good affinity to silk than cotton. Dye uptake of cotton and silk continued to

increase according to the increase of the dye concentration. Cotton was not affected by the dyeing temperature and time,

however, dye uptake of silk was increased as the dyeing time and temperature were increased. Dye uptake of cotton and silk

were the highest at pH 8 and pH 6 respectively. Dyed fabrics showed various colors depending on mordant types and
mordant concentration. Washing, light and perspiration fastness were not good. However, rubbing and dry cleaning fastness
showed relatively good grade. Dyed fabrics of ultraviolet-cut ability and deodorant ability were improved. Also, dyed fabrics

showed very good antimicrobial abilities of 99.9%.

Keywords: Juniperus chinensis heartwood, methanol extract, non-aqueous dye, dyeing property, functionality
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Table 1. Characteristics of fabrics
. . Fabric count
| 31 ht
Fabric 1be.r . ‘Weave Fineness Welgz Thickness wap X weft
composition (warp x weft) (g/m) (mm) (Sem x Sem)
Cotton 100% cotton plain 30’s x 30’s 10245 0.29+0.02 145x134
Silk 100% silk plain 53D x 53D 53+2 0.12+0.01 267x204
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Table 2. Dyeing and mordanting conditions
. Conc. Temp. Time Liquor
H
Method Solution (%% 0..b) (C) (min) p ratio
. DW*(80%) + _ ~ _ ~ )
Dyeing E{OH'(20%) 0.1~5 20~ 100 10~100 3~10 1:50
Mordanting DW 0.1, 0.3, 0.5 50 30 6.5 1:50
a Distilled water, b: Ethanol
M z=Ho 53 UtE Z2HsFgon FAHL AA EEZPORE 207 2335t GRAY SCALEZ}; H]
8}3-1 u:] Munsell®] FEA7A #H3Hoz Mol 344 wsto] SH3H A
ZF AAF H(Hue), WE V(Value), %= C(Chroma)E Eglo] &8 d A8 =X Launder-O-meterE A}&-3}
s aokﬂ AR E] FHANS AmEgon CIE o] KS K ISO 105- D01:2010 A|@®o] £t B3
Lab EAA | ofate] HEX|4 L, MAE A4 a 22 oEddE SAZ sto] AT F =2tolSe
b'E Sgstol tebinh d AYEE Brhshele
TAF == KS K ISO 105 E04:20100] 3}
- Ay shsteiet
K/ 5= 2R
26 71sAM
K: absorption coefficient I
S: scattering coefficient FUE e FE2E dNZEY 7|sALE A
R: reflectance coefficient(0 < R <I) AR, 2FA, FHEZ=ATHT FHHol o
& FFYL PriekAch
25 AMAZE BHE 918 ARE W, AHBLS 05%, 1%0wD)
FUR 94 228 GUHEY duE=E b FER 0CA 3087 AN vA AR
£ 98 ¥, AAES dF 0.5%0.wbEER 60T oF GMAIRO Zo]lE FotHI wiFAZ} WA=
oA 3087 AAst] W GMZL AmE, A G uﬁxﬂom g8 mAY WEe FuEES
QUEolE FEANLE 03%owbFER Tl BWAANERE sgon Zze Brppue oo
A2ste] Hdg.zsz} gz Mg, o3, vk, Fig=
= = 2 wWrsla
N ErA 2 =& Launder-O-meterE AR5l KS K - T o
A =z 1 . X =
ISO 105-C06:2007, A2So] Z3to] AErew 4042, AA Ae87h= KS K 08502009 AR Ap
=3 ol 75 .
AEFA 7H 30~£, 04%9] ECE %2 /\ﬂ A 0.1% THEAF = Ho] 9JA3}e] UV-Visible spectrometer (VARIAN,
}Z\:_]'ZE]_E]E‘—_— crock—meter—~ /\]-—9-0]-0# KS K 0650: RE AEolA 4AZE ol AT Xenon Arc g
20110] Z3te] BrlstATh d& o83t A2Ad(290nm - 400nm)E AT
UL AZ == YFAE 7| (Fade-O- meter, Atlas Xc Smm B | R FARBHAA AlR] Aol £
AHgate] KS K 1SO 105-B02:2010¢ = 5783kl At oha3t 2ot
TA" A9 #3549 XENON-ARC LAMPE 4%
UV-blocking rate(%s) = 100 - UV transmission rate(%)
Wavelength interval Measurement Measure light source
0/d way CIE-D65

o2
Table 3. Ultraviolet-cut ability test conditions

Wavelength range

UV-A: 315nm - 400nm
290nm - 315nm

UV-B:
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M_.: the number of bacteria recovered from the inoculated

treated test specimen incubated for 18 hours
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Figure 1. Effect of dye concentration of cotton and silk
fabrics dyed with methanol extracts from Juniperus
chinensis heartwood on the K/S values (60°C, 30min).

Figure 2. Chemical structure of santaline (R=OH, santalin
A; R=0OCHs3, santalin B).
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Figure 3. Effect of dyeing temperature of cotton and silk
fabrics dyed with methanol extracts from Juniperus
chinensis heartwood on the K/S values (0.5%(0.w.b),
30min).
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Figure 4. Effect of dyeing time of cotton and silk fabrics
dyed with methanol extracts from Juniperus -chinensis
heartwood on the K/S values (0.5%(0.w.b), 607C).
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Figure 5. Effect of pH of cotton and silk fabrics dyed
with Juniperus chinensis heartwood methanol extracts on
the K/S values (0.5%(0.w.b), 60C, 30min).
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Table 4. Color characteristics of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood

by mordant concentration and mordant type (dyeing: 0.5%(o.w.b), 80°C, 30min, mordanting: 50°C, 30min)

Fabic  Mordant (“/(S(:)l.lvcs;.b) K/S L a* b H vIC
None 0 1.46 64.47 11.83 4.80 1.68YR  6.28/2.33
0.1 1.69 58.81 3.19 9.85 3.64Y 5.71/1.88
Cu 03 2.00 57.61 331 11.53 3.61Y 5.59/2.12
0.5 2.02 57.81 3.18 12.45 3.79Y 5.612.25
0.1 2.02 53.01 0.25 477 5.96Y 5.14/1.2
Cotton
Fe 0.3 223 52.15 0.29 5.40 5.30Y 5.06/1.27
0.5 2.52 50.85 032 5.87 4.94Y 4.93/1.32
0.1 1.17 63.94 2.01 9.99 5.44Y 6.22/1.87
Sn 0.3 1.06 65.24 227 9.23 5.24Y 6.36/1.77
0.5 1.20 64.03 1.50 10.77 6.17Y 6.23/1.96
None 0 481 45.43 18.82 481 5.57R 4.41/3.54
0.1 6.82 38.92 475 11.34 1.62Y 3.78/2.06
Cu 03 8.10 36.79 428 10.67 1.96Y 3.58/1.97
0.5 8.57 36.54 4.99 11.15 1.28Y 3.55/2.08
. 0.1 7.10 33.93 -0.13 3.22 1.99GY  3.3/0.96
Silk Fe 03 7.78 33.07 0.04 3.74 0.75GY 3.22/1
0.5 8.29 31.64 -0.06 3.23 1.40GY  3.08/0.94
0.1 4.04 45.70 1.93 8.29 532Y 4.43/1.58
Sn 03 4.07 44.81 236 7.69 4.50Y 434/1.5
0.5 425 44.50 178 8.42 5.90Y 432/1.58
sto S A AR M EAS Uetd 23 g A3 0.1%(0.w.b)d] R WjHFENAE JL2 7}
£ Table 40] rEhgTh W @Mzl MRS Av slue Uehgy) diel @ wdel g Agze
B Fujdze] A M7z e YRAES XS 1T o 0.1%~0.3%(0.w.b) = 1 0]
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Table 5. Washing fastness of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood
(dyeing: 0.5%(0.w.b), 80°C, 30min, mordanting: 0.3%(0.w.b), 50°C, 30min)

Stain
Fabric Mordant Color change
Cotton Wool Silk
None 2-3 4-5 4-5
Cotton
Fe 2 4-5 4-5
None 2-3 4-5 - 4-5
Silk
Cu 2 4-5 - 4-5

Table 6. Light fastness, rubbing fastness, and dry cleaning fastness of cotton and silk fabrics dyed with methanol extracts
from Juniperus chinensis heartwood (dyeing: 0.5%(o.w.b), 80°C, 30min, mordanting: 0.3%(0.w.b), 50°C, 30min)

Fabric Mordant Light fastness Rubbing fastness Dry cleaning fastness
dry 4-5
None 1 4-5
wet 4-5
Cotton
dry 4-5
Fe 3 4-5
wet 3-4
dry 4
None 1 4-5
wet 4-5
Silk
dry 4
Cu 1-2 4-5
wet 4-5
AFAZE AHE UElH Table 6 AEH, % 3.2.4 E20|E2Id AE T
g W G EA 35ES Adstie Be AR FUF A WEgE F2E 4, d g2 =
o] A7t 1, 125528 A=t ¥ 53 go|2aly A= AAZ Ve Table 62 AMH
Bt fgs F25 F7HIEE 252 23 A Byl 9, A GAEo BE AFEV} 455F0E &
2o Aol AHoR Fol W FAHYSS B Sg A= ey
AT & A/ ol Az HZ o FuF oj¢} Ze Aites FuF HA HEgE FE=
AR g 228 GMNES Ao AT = w A dMzL gSAHEs} G gz;& 747 1
SH= %594 a2 z2e AFsHA g& Aoz o Qo FEo ENA teto|Zede AASE A
AN dFARE SA b FHAF7E 2% HEI g2 LAY FHHERE Xd%o] 7hss
Aoz Az Hh Aoz HQlt}
3.2.3 OrE AR E 3.25 & AR
FUFE A vEs FE2E W A dNEY vt FURE AR e 225 W, A GNEz T
2 AF = H7HEHR Table 65 AW ET, A3 AF= 23S Table 79 YEtHth o]& AHEWH
o7 45539 943 AnE By Hug W Rujgzol WEQ Fr= 34%1 I wEA4 ==
ZoA= 345HCE YEEY Fulg H=E A T AFYEE AsA Y= Aoz Yegth 9]
ohzta Ejulg AEo A w4 45FoE U Aol FEwd A GNEE A3 A8 B
Egom 1 9 BF 455HOR Y ARE F 45538 UEo BEuigzE A8 &)
et 2 gol 7153 Aoz Az
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Table 7. Perspiration fastness of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood
(dyeing: 0.5%(0.w.b), 60°C, 30min, mordanting: 0.3%(0.w.b), 50C, 30min)

Stain
Fabric Mordant Acid/Alkali Color change -
Cotton Wool Silk
Acid 3-4 4-5 4-5 -
None
Alkali 3-4 4 4 -
Cotton -
Acid 2-3 4-5 4-5 -
Fe -
Alkali 3 4-5 4-5 -
Acid 4 4-5 - 4-5
None
) Alkali 3-4 4-5 - 4
Silk
Acid 2-3 4-5 - 4
Cu -
Alkali 2-3 2-3 - 3-4

Table 8. Ultraviolet-cut abilities of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood

(60°C, 30min)
Fabric Dye conc. (%, o.w.b) K/S value UV protection (%)
UV-A* UV-B**
Untreated 0.056 71.8 82.1
Cotton 0.5 1.46 93.3 94.6
1 2.08 94.5 95.7
Untreated 0.03 58 75.8
Silk 0.5 4.81 95.1 96.7
1 6.13 96.6 97.7
*315nm - 400nm, **290nm - 315nm
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Table 9. Deodorant abilities of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood (60°C, 30min)

Fabric Dye conc. (%, 0.w.b) K/S value Deodorization rate (%)
Untreated 0.056 29.0
Cotton 0.5 1.46 77.1
1 2.08 87.5
Untreated 0.03 69.0
Silk 0.5 4.81 84.4
1 6.13 90.6

Table 10. Antimicrobial abilities of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood

against Staphylococcus aureus and Kiebsiella pneumonia (60°C, 30min)

Staphylococcus aureus Kiebsiella pneumoniae
. Dye conc.
Fabric o Reduction of Reduction of
(%s 0.w.b) 0(hp) 18(hr) . 0(hp 18(hp) .
bacterial (%) bacterial (%)
blank 2.9x10" 4.5%x10° - 2.4x10" 4.4x10" -
cotton 0 2.9x10" 8.1x10° 0 2.4x10" 4.8x10 0
silk 0 2.9x10" 9.2x10° 79.6 2.4x10" 3.9x10’ 114
blank 1.9x10" 2.3x10° - 2.5x10" 1.7x10 -
0.5 1.9x10* <10 99.9 2.5%10" 1.5%10° 99.9
cotton " 7 B
1 1.9%10 <10 99.9 2.5%10 4.4x10 99.9
0.5 1.9x10" 1.3x10° 99.9 2.5%10" 4.4x10° 99.9
silk
1 1.9x10" <10 99.9 2.5%10" 9.0x10° 99.9
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