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Dyeability with Silk Fabrics and Chemical Composition of Natural Dye
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Abstract

The chemical composition of natural powder dye Pinux™ manufactured from Pinus radiata batk and dyeability
of dyed silk fabrics with Pinux™ were examined. It is made up of the optimum dyeing condition of silk fabric according
to the dyeing concentration, dyeing time, and dyeing temperature. Also, we examined the colorfastness and antibiosis
of dyed silk fabrics to washing, rubbing, perspiration and light. For the analysis of the chemical composition of Pinux™,
the total contents of phenolic compound, proanthocyanidin(PA) and anti-oxidative activities of the dye were analyzed.
As a result, it was found that the main components of the Pinux™ manufactured from Pinus radiata bark is
proanthocyanidin, mostly a flavonoid containing a procyanidin structure, and it consists of approximately 63% phenol.
As a result of examining the dyeability of silk fabrics with Pinux™, it showed that the dyeability was best under
the conditions of the concentration of dye 1~1.5%(wt/v%), dyeing time of 90 minutes, and dyeing temperature at 90C.
It was found that the colorfastness of dyed silk fabrics, colorfastness to washing, perspiration for acidic and rubbing
were as good as grade 4 or 4-5. However, the colorfastness to light was low at grade 1, the same as the results
of other natural dyed fabrics. As a result of the antibiosis measurement for the Pinux™.-dyed silk fabrics, it showed
high antibacterial properties to Staphylococcus sureus at 99.6%.
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F3ta gt e AT 7R Sle @Rl <
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I. A%
1. 2ol sist =N 24

Q= gduolel AU (Pinus radiata) 53 FE5
ol Pinux™& (FIE22 FE AFwo}l A3
dmel HH 24 $Ho T F AT Y
7} 342131 22<) proanthocyanidin(PA)e] =, 18l31
59 S A8k

2. g4=9 siatxy
1) FT-IR B3-A

Pinux™ <g8¢] FT-IR &3(FT-IR Spectrometer
spectrum100, Perkin Elmer precisely, U.S.A)E o}&
3t AU 9] g8 B2 dEE adE st

2) F WA e ¥

Folin-Ciocalteut o] &3} 98 & £ H=A SFE
o et ke a1tk 0.8mg/100mlFEE 35435 Al
o 1mlE 10mlulolde] ¥l 10% Folin A¢F 1mlE
A7Fstdct. 38 59t Aol ¥ g F 10% Na2COs
2mlE rislar A2dlA 2ARE B2t wkAIA F HE
23 813H29] gk (+H)-cateching o]83le Y go g
HE] 750nmoiM e FRE=E S AREIIY
(Takahata et al., 2001).

3) Proanthocyanidin(PA)2] &

g & Gng/l0ml Wehe) 1mlE 10ml vlo]gd] Y1
&J710) 1% vanillin £ 2.5ml} 25% (v/v) H2S04 £
25mE F7h & ¥ 25C2 dAE F2I95Z(EIO
TECH SWB-10, Korea)oll g&}s}e] 15% F<F ¥hAIZH-
vle-Bo UV/Vis diode array spectrophotometer(HP
8452A, USA)E AMg-3le] 500 nmol| 2] F4=E 7313l
(+)-catechin© 22 73 HFFAE o]-83te] PAE A
2519JckSun, B. ef al, 1998).
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HR 20mgS FH3te wigkgdl g3A1A Somlz 3 3
o] g AX Hate] zhzt 25ug/ml e} 12.5ug/ml o) 5
7} HEE gAateict. o] sdgdg 7t ml g F
Alg#@e] ¥i 0.1mM 1,1-Diphenyl-2-picrylhydrazyl
(DPPH) 2ml & Z}zte] AJg#e] H71skoic). oF 25C
oA 308 H¢t A3k S18nmol|A] FRTE EHsy
UKErasto et al., 2004). DPPH &b o)z 2A4%e o
=7 7ol T3l

DPPH XIg Bjcizh AHS(%) =
{(Control E&x -A|R F&K)/Control EZT) x 100

2. NE

Aol AREEE AIFEE S RAIY BALReA F
gk KS K 09059] HAE BE 100%9) AXLE AME3}
Rem, Alge] 54L& <Table 1>3 2t

(Table 1) Characteristics of silk fabric

Silk 100%
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D a4

TR AU 3 4E(Pinux™)E &u) 150
3kl FE 0.5~2.5%(Wtiv%), 25 50~90C, AZF 30~90
A 2Rl 2 8718 ARt sty

2) g

I3 Alefkel MgSO4, A{CH:COO)s, CuCla, FeSO4
£ ARE3lY 5%(o.w.f)e] FEE 84 1:50, 95T o4
60%3), ¥ v skl

&)

) ERAS) 27451 gt

o=

i A

422 7)(Color Meter JS-550, Japan)& o}-83}a]
Fot v Az o] FHAL*, a*, b* B H)E S48

, FAe duxe] Hod §4T7(nmax=400nm)
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53
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o] BAvkAE-& &A1 o}ele] Kubelka-Munk2]
o o8] K/Satg ke daAE Hrkstgct

_ (1=R)?
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K: E2Al4 R RUiES oiEeiMel wAlEst
S: LR

4) AFe =4

AEF 25 KS K 0430 A-134] wlet A gns
Abgate] 40:27C o) oA 3087 AEd F HEy
% o9 A=E SAser dF d¥=s KS K
0700-1990. [BLUE SCALE]e] w#} XENON-ARC-
LAMPE ALg3le] BEEMAIRNE B3kt o A
o8 2Fskgct kA KS K 0650-2001 ¢ ok
2+ A2 Av]EH(Crock meter method)2 2 HFAIS} &
Ao vl ARl s Zsiglom, @ AElE= KS K
0715200201 w2} 2bAdv} dzkeldel oigh wEA 2 o |
AeE S8t

223 98 Pinux™z s 7 Ao gkt
W golr] $i8] KS K 0693-2001] el )7
3ho] gt Frlalank olu) AEE FHE 3 &
FATFTH(Staphylococcus aureus ATCC 6538)& |8
stod 18417t Foidt & AAags FH% dade
H7kat it

ne, ¢

m 2% % aF

1. 2UR I @2 Pinux™e| 38t =y

[Fig. 1]of] Pinux™g=e] FT-IR 29 EHS veh]
k.

[Fig. 1]olld & % l5o] 1610, 1520, 1450cm! o]
YUEehd aromatic ring®] §4 peaksl A 3300cm! o
polymeric phenole] -OH7|2] A1%8-F peak’} Z3tal
WA veRt &g B 4 ok X3 1200cm o] #HE
o] C-021%%%peak7}, 1067cmioME =C-O-CEAE
9] ether”]9] thAAIE2E peak’} UEht AFZH &
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[Fig. 1] FT-IR spectrum of Pinux™

ehuieols BHEMES) B4 peak® £ 4 YrH(Yazaki &
Hillis, 1977). & @tiole} 2% Su24E Azd
Pinux™e| F4%-& [Fig. 219} o] WA ghel] 5277}
27} £0}3J+= proanthocyanidin® 2 Zalr o)z A
29¢ & F UtiKuy, C. S. & Mun, S. P, 2007).

[Fig. 2] Chemical structure of proanthocyanidin(PA)
isolated from Pinus radiata bark

<Table 2>¢} #ltjol A 398 Pinux™e)
PhenolZ3}, PA%EF 2 DPPH A4tz 2A%S
E4¢ 275 JeRNITE <Table 2>ollM & = Qlx0]
Total phenole] & 629(mg/g)E Pinux™g 5 ¢] oF
63%7F HERE o|FA USS & F Ao oF
PAE 64%¢S] 404mg/go] LolAct. o)¢}h Z2o] Pinux™
FEY FHYEL ZEHEFE o1FoIA U 1 F oF
64%71 MAAH<2 PA(Proanthocyanidin)$lo] BHaiz]
oh =% Pinuxggel P13t A4S Yokry] 95ty
DPPHAM O 2458 33 27}, 25.0u8/ml o)A
92.5%2] A2ASE, 12.5vg/ml ol 67.9%2 A2A%E

(Table 2) PA content, total phenol content and
antioxidant activity of Pinux™ prepared
from Pinus radiata bark

679

92.5

629 404 0.64

JeriozA FARNE Ee A ST 245
B3l oldF R e A AAE =Y
Mol g B A9 olETS) 2L VAR FRo] FE A
sein) 2 374§ FUHAe] Jlcharka st

2. gy
1) = 2 gaA

FBscel e gaxe] wslg o) 93 05, 1,
1.5, 2, 2.5%¢] T}t Fxold JAg F7-E [Fig. 3]
o] YehRRItE. ojm] AR 608, L5 90T oA
FastIeh. AU 3 Bdodgs A% A¥e ¢
ARE 0.5%) Fe FRINE KIS o] 179 g3
dAde veElen 9% %E 1% gaxge] ZA
3ERleh. et 1.5%o1de] FxoME gl
A Wslslr] ¥1 dAEE 2.5%04 K/Sgko] 342
oRziet FAEL Bk GAFTl WE oje ¥4
Aol AvE H¥ZQ Langmuird F2 FHog AX
9] FAL Pinux™YE 1~1.5%9] =X FF B3P
o o]231 9L & F Utk ol A Afe dF
opn|:=7]9} Pinux™3%-2] PAV} 2715EME 48 A
A 29 At 2 I94E HYou 1% o3

35

25

K/S

15 |

05 ¢

0 0.5 1 15 2 25

Concentration(%) -

[Fig. 3] Effect of dyeing concentrations on the K/S
values,
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H R dEe 8 4 ok 50T o] a4 Lx oA
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1558 37 =R en, daes 90T 329 &2
K/S 3k& B3t} ol2ig gz me Faie 53
T FEe gt e wet A AR Bl
dolt dfrel AV Ad-REde A8 BEF 3ol
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[Fig. 4] Effect of dyeing temperature on the K/S values,
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1%, 2% 90C ol 30, 60, 9087} A8k ATE [Fig.
5100 ERSIcE. Bzl Wi Ax el Pade A4
250 w2 gade] dxte} fARE e Bt 30
Beo| g QAAZIAE 2.29) K/SEEE Vehlglont
A AIZEo] ZojRlef we} 60% FAeNA 3.2, 9077
o) dFME AgHor GAaAde] Fdsie 4.39
F& K/SgHE JepiiRin). of2idt Zol= Pinux™o) 9
T 7z A AT FMHTE At 2d0 S
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[Fig. 5] Effect of dyeing time on the K/S values,

H2dL & 5 it o] FMAT} Pinux™of o5
A¥ ol FAL BT 1.5%wWtv%), &% 90C, A7k 90
Fof dazze] HH2AYE Ysirh

4) ¥ 3o e g

HhE o] uhe Jaide] Wste dolrr] 3| H7]
F5S 1.5%, ARE 90, &= 90T oA vha gag 4
7= [Fig. 6]o Jehhsict 2843 HE44 347}
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[Fig. 6] Effect of repeating number of dyeing on the K/S
values,
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(Table 3) L* a* b* and Munsell values of
mordanted-silk fabric,

mljfd’;lt 55250 | 9349 | 10349 | 6.736YR |5.361/2.484
Al | 58000 | 4669 | 11896 | 1.803Y |5.632/2.199
Cu | 53984 | 3997 | 10865 | 2479Y |5236/1.997
Mg | 63434 | 9.162 | 11861 | 7.729YR |6.173/2.662
Fe | 50212 | -0305 | 4612 | 2810GY |4.868/1.132

ERASLIL, Al Curliel] oJs) 1.803Y7 2.479Y2 344
7187 Zhasksiom Mgul el SlsiAE Fa717} ek
7V ¥ A hdsty Ae] ik e Fenl| gl <J3)
M 281GYZ 3|9~E5Ade) Ade ehhict.

4. HMEQ| A=Z|E

Pinux™ 2 A% Hxe} i Aeld FuAX]
A, 43, &, o2 A= SAH2AIE <Table 4>9 Y
Efiglth. AUE 3] g2 QA% AX e A
SE 9= (1-259)9 ddE gde g i E
A AEGH)E AL 25 4 A 4-5 572 5
3 FAAZ=E JebAL)

ARHE =] 7 Foid¥e} W9 25 3 g4
AE7}t 4-5 THOE vif 5% NEAR=E Yeh)
Aok AXe diFt LPAEE BT 4-5 TFolY ¢
g AgdsE JeRich e d3 A xe] He
Fuld¥E 12 559 ¥ S5¢ 29en, Al Cy,
Mg "4 =E7} 2-3 54, Fe Wid®r} 35502 wigdA
2o o3 dFHZ=} At FAEALL &

FujdEe] @ AT A "ol tigk ¥ Ao
A9 459, Al Mg, Cu, Fen|g9x 9] A% 4.5 550
2 AR 58 A4S gt e ddEE o
Al FolgE, Wig9E 25 4-5 55(Cu WgE 5 5F

(Table 4) Colorfastness of dyed silk fabrics

o= w$ 953 AAE Uehigich 9B Helol
g 9 94 A POAII 3 FHoIfen, Al
3} Fe Wj4E 4 57, 2el3 Mg Cu HHAT7} 34
SFoe igAele] o A==t o Pt
o9 AeEE THQUEE 4 57, AEE CuB AY
Hu BF 45 $Fo2 S8 AALE vehisich

vl AR A el A, ¢ 9
ol WAl FrlGES AT BF 4 FF A 45
539 S48 A4S ki

5.

ool

o

Pinux™=z Qg A Ao ddads dotrr] ¢
3 KS K 0693-20012] %ol oA ste] FUF AT
T (Staphylococcus sureus ATCC 638)l] thgt 34
< ESA3Ih vHE gAg A Hfe & FoE F
18717 & AAAES ST 27 [Fig. 7] vehd
uhsh o] Pinux™d ZAT ] FEAL 99.6%] E&
gAdS JeRIACE wigAl Xel glo] AAGA ¢
A St FEAE EE T UG ol2lE =8
A& A <Table 2>0llA &A% nle} o] Pinux™4Y
59 Hojd AfEtd A5 o= Q1% e st
&9 Aol 710 e E AlsEn

100 -

Reduation ratio(%})
B <D x
[w) < fw]
T T T

n
]
l

0

dyed silk

[Fig. 7] Bacteria reduction ratio of dyed silk fabric

Non-mordant 45 | 45 | 45 | 12 | 4 45 45 3 4 4 45 | 45
Al | 45 | 45 | 45 | 23 | 45 | 45 45 4 | 45 | 45 | 45 4
Mg | 45 | 45 | 45 | 23 | 45 | 45 45 | 34 | 45 | 45 | 45 | 45

dant
Mor Cu | 45 | 45 45 | 23 | 45 | 45 5 34 | 45 4 4 4
Fe | 45 5 45 3 | 45 | 45 45 | 4 4 45 | 45 | 4
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