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Dyeability of Ramie Fabrics Using Extract of

the Native Plant of Rubia akane Nakai Grown in Korea
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ABSTRACT

This study was carried out to investigate into the dyeability of ramie fabrics using the
extract of native plant, red-dye madder (Rubia akane Nakai) in different conditions. Surface
color of ramie fabrics dyed with extracts from red-dye madder plants showed an order of
descent YR. However, it was changed by the different mordants. Surface color of ramie
fabrics treated with FeSOs, SnCls, and tartaric acid was an order of descent Y, and that
treated with the ashes of common camellia, and bean straw was an order of descent R. At
higher temperatures, surface color and coloring matter concentration of ramie fabrics were
as follows that values of a increased, however, values of b decreased and values of L lowered.
Coloring matter concentration increased in the order of 70°C, 90, and 60, and so on.
Dyeing colors on the ramie fabrics showed an order of descent Y by pH 4 and 9 in dyestuffs
solutions. Coloring matter concentration in terms of K/S values, more or less, was increased
at strong acids. Surface color by the concentration of dyestuffs solutions showed an order of
descent YR irrelevant to the concentration of dyestuffs solutions. Colering matter
concentration was increased at higher concentrations of dyestuffs solutions. Ten minutes
was sufficient for the dyeing of ramie fabrics in terms of surface color and coloring matter
concentration.

Key words : bean straw, dyestuffs solutions, mordants, red-dye madder, surface colors.
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Table 1. Effects of the different mordants on the dyeability of silk using the extracts from Rubia akane

Color values

Mordant K/S
4E L a b H v C
Control 0f 71.11b  10.14ab 24132 933YR 695 443 0.16b
MnCl. 5.99 be 76.42ab 11.68ab  7.61d 353YR 749 264 0.10cd
FeSOs 7.56 be 69.24 ¢ 593d 15.84 b 1.19Y 6.76 288 027a
AlA(SO4); 6.12 be 78.00a  10.73 ab 8.02d 465YR 765 252 0.08d
CuSO. 6.25 be 7594 b 797 c 7.56d 7.52YR 744 202 0.13c¢
NiSO. 8.57b 76.30 ab 9.49b 483 ¢ 408YR 748 200 0.12¢c
SnCl. 6.34 be 79.26 a 580d 13.20bc 089Y 7.78 253 0.09d
AIK(SO4) 9.93 ab 77.69 ab 8.33b 394 f 507YR 762 169 0.11cd
Tartaric acid 8.01b 80.09 a 4.77d 10.88 ¢ 1.65Y 7.86 2.10 0.09d
Ca(OH): 10.53 a 75.97 ab 14.11a 348 f 8.10R 744 282 0.10cd
Bi(NOs)s 3.75d 76.27 ab 8.29b 1044c 8.10YR 747 243 0.10cd
COClL: S511lc 74.75ab  1038ab  8.12d 498YR 7.32 245 0.13c
Oryza sativa ash 7.02 be 76.13 ab 7.02b 10.64c 932YR 746 230 0.12¢c¢
Camellia japonica ash 7.84 be 72.63b 1586 a 5.83e 873R 7.10 328 0.14c¢
Bean chaff ash 9.05 ab 71.57b 14.55 a 3.89f 790 R 699 290 0.18b
Eurya japonica ash 11.60 a 76.52 ab 9.78 ab 231f€ 1.55YR 750 189 0.13c¢
Iron extract 6.93 bc 72.63 b 13.46a 587e 0.67YR 7.10 280 0.16b
Shisandra chinensis vinegar 8.92b 73.80b 11.85ab  3.93f 061 YR 722 237 0.16b
Apple vinegar 7.08 bc 76.71 ab ’ 7.20c 11.67bc  937YR 752 246 0.12¢c¢
"Mean separation within columns by DMRT at 5% level.
Za o o A HEAE AEF F BEAY D22 F5
GEE AAGNT ALK 9 @ ABe
o Al B 5ol THE g Table 19} Zgkeh. $-4 RujdA EWALE YRASD
AP 2ol HAGRY FHE20004%F = vehoh vh Aol whe oha who] b ghol
ol 2l ol WA dag thaA dgE o FeSO:, SnCls, tartaric acid i Gl = YAE 2, 59,
2 ¢ At (Cho, 2000). A dae FY Fol FAA Fdxe RAEE Yetgon, 1 2 ¢] v
Hae dgvtez g FonR fdAE A AYA = YRAEZ YET meba] A
AbgSHAl e Aolx, g dae dFAIE Y Aae it A s A = oAy
g wAAzE 22 dREA A S7o et 73 (Lee, 1982)"1 Aer AdHr, H5AY F&E
2 Aol WM TH(Nam, 1998). o] 2 & wj @Al & 4 2 BANRE gt nA e HREAY A
ol dall A" 2GS 7HA dre AR3te 2 2 2] ‘JMW 15t 2o gt vl g A & o] &
e ) sted GAA A = G &S B H5T Ao e Aol T A2 A7 Er G35 EE FeSO4
2 SAA A Y(Lee, 1995). whetA] o) BE ohkgh ul Al =932 SnCls & tartaric acid 7} G A of] T}
ANgEo] AR AHEH g, 2 F HEH A dehd R Qolle A AFE UEA &
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Table 2. Effects of temperatures in dyeing solutions extracted from the dried roots of Rubia akane on the dyeability of
silk

Color values

Temp. (C) K/S
4E L a b H v C
50(control) 0d=  71.11ab 10.14 ¢ 34.13 a 9.33 YR 6.95 443 0.16 ab
10 647 ¢ 74.56 a 6.70d 24.58 ab 143Y 7.30 4.18 0.12b
30 833b 70.23 ab 10.59 ¢ 25.89 ab 9.32 YR 6.86 471 0.16 ab
70 10.23 a 66.04 b 13.57b 23.57 ab 7.47 YR 6.43 4.73 0.23 a
90 11.02 a 65.99 b 16.08 a 21.27b 5.34 YR 6.43 478 021a

*Mean separation within columns by DMRT at 5% level.

of ri A A ¥k Ao FrtE e A4 s F7hslth7} 1 o]l Fell & F7h7t wlvl skt a g
t] & 98-S v At Hong(1991)9] B 3.9} H-AHgH o1(2001)4 B39 tha fAE A FE Jer i
A %& JYEr T ZA BFMY FE2ES o &8 EAMNRE S d=
70C7F A2e A o= Berdrh

A x| & F A

BEFAY 224 53¢ G852 A9 g e pHell wp& WA
) A LE7F BAE RO R A G BEAY A2ZqA FE2T AR2 JAEA &
ZAMG 2 7} Table 29} o] MLt 2255 a w @b pHol W& EAIHFo G448 A
Frol F7he Wt ol bt FAH A5, Lk ol 72 Z}= Table 37} 24t E 9] pHol| & A4
Ach d4e] 2xo @& BAH R FUHALLS Frol UGS AAA o2 Y H YRAERE T4
10CE G443 %ol 1.43Y013 .25, 30l A E]QiZY‘ﬂqu] ute} ok Zpe] 71 210 pH 49} 99l A
932 YRZ 70C9] 7.47 YR, 90C 9] 5.34 YR H] % < YAES Ve ¥t FA G FAX = YRA
& YA ol A3t o] AL M A= E JEME=b 2 2 Y. Ay Ee ko] ZE4E KISH
ol 30, 50, 70, 90C 2 F A g A ol Hl&] 10 l Tha g e pH 4,6, 7Y 9 £ 0.160] 1 2.1,
TE A3 BAH oA F2 HAE 8 pH 9941 = 0.13, pH 12 "= 0.11°] o} o] H g
AR 10C 2 FA g ZAA Kol A bko] ¥ A AFHe AT 2252 0|43 YRS I 2
S AFAFH AAV e AR A4 S 2 7 dAe) pHrE 2 W FFF=T MY w4ka, &€
7F70CAA Fot A WA KIS kol A YEstE Ze| Sl e A A FAhe 01(1999)9]
o, d¥td o 2 K/Sgho] Eold & M s oA B 0o fAR A S vGebdTh 22 ol oA
I AEE FABRE YALY MaE 7 BFA FE} AL U AN ES GG A7 pH 400 A
Yol A dEeke] 225 YAIE S o] o7 A=t Bhm, UL &2 pH 5o 7H B4t

e AL R FAET. o3 e FAFE € B(1996)9] B Atstd HFAY dgre] &
B o] g3t AN RE FNT v A 2=7] Fo} 4R IAFED BAA RO EAo] BFH o A8
ATE G2 o] S7hsitlrr 80Col A F43] 7t & Aol o3 T T4 GGl dFF=TT
ke 2H(1998)9] B3, FRAEAAM = 90T T3 ¢ZeAd dg9eMe HL AR 49
A 60E3F A W Hojrt HAvE $(1999)9 B a2 ZEAYANA FE2F a2 AYES H
28 G A2 RE MAE FEG F ZPoir|= A Ao dAFEE Fol7] A ZAN = F
ARRFE G 23 JEAFS AL 60C7HA B o] pHE 4,6, 72 X7 st o] FAR A 4
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Table 3. Effects of pH in dyestuffs solution on the dyeability of silk using the dried root extracts of Rubia akane

Color values

pH K/S
4E L a b H v C
6(control) 0d: 71.11 ab 10.14 a 24.13b 9.33 YR 6.95 443 0.16 a
4 6.59b 70.68 b 9.08 ab 30.62 a 062Y 6.90 5.20 0.16a
7 0.54 cd 71.09 ab 1030 a 23.62b 9.18 YR 6.94 4.38 0.16 a
9 305¢ 73.75 ab 8.67b 24.51b 017Y 7.21 4.33 0.13b
12 13.61a 76.81 a 8.77b 11.85¢ 8.07 YR 7.53 2.68 0.11b

“Mean separation within columns by DMRT at 5% level.

Table 4. Effects of dyestuffs concentration on the dyeability of silk using the dried root extracts of Rubia akane

Color values

Con. (%) K/S
4E L a b H \% C
4(control) 0d: 71.11a 10.14 b 2413 a 9.33 YR 6.95 4.43 0.16 bc
0.5 21.70 a 7248 a 573¢ 16.82b 741 YR 7.08 3.38 0.08c
1 15.64 b 70.84 a 6.88 ¢ 18.40b 9.15YR 6.92 4.08 0.10c
2 T11lc 64.59b 9.09 be 20.56 ab 9.36 YR 6.29 4.98 0.12¢
3 1270 b 70.26 a 10.13b 22.24 ab 9.61 YR 6.86 4.90 022b
5 575¢ 63.61b 1390 a 25.18a 9.67 YR 6.19 4.79 040 a
“Mean separation within columns by DMRT at 5% level.
ol YAGR BANBE of AANE nelsl  18%74A A7) WEA 2oz 4z HeA
obd Ao w YzHET HEFAY FE2ES o8 ZAAFE AT =
B A AHEE ddFs e B E0 52 5%
gde] T v E dAA o dAS AMEEE HAFE 5d F U A=
HEFAY Az M FE2T FRE AT cEaging
) FH 9] Frol W ZAH R 9 E =AM
Z = Table 49k Z 3tttk ZAA fro] RG-S o HAA| Zhol i} 2 AN
Ao Fxo #A Gl YRAL S Vel HFA4Y AxZdAA F& BE AAEN & o |4
= 71&A o2 4ol 6794 = YRA B9 AN Al Zbel 2 EAIA o M E =AM Aae
2F e 948 A2 eyt 43 v se | Table 59} ZSkth. M A Zbol] W& A o] B
Ho| ok v BHol glo} A vEIF EETF AL G wel 2 Apol & UERA kT
5 $7hete BEE YeElth ol 22 Zde A =9 I 2E T 10, 30, 60, 80F-7He] G A&
A FE2EZ PALS QAT 2T st Fokd S Azt & 2ol 2 YEA] Sol 53 FEE=
= dF&Fo] S8t} 14% ol Bl = | o] AAES AT 27 80T, 120804 FFFel 2
HAT=Tt oA A] &3ttt Park 5(2003)¢] X A S7FetRATHE 2H(1998)9] Hu st tha v A3
2 o Aol & et B d7E gABE 8 Uehdth e B4 422 $38E o
£ AT 5HE @ WE Pk Q0039 ATAHNE  Fol BANFE AT FTE 10120800 2 %
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Table 5. Effects of dyeing periods using the dyeing solution extracted from the dried root of Rubia akane on the

dyeability of silk
Time (Min.) Color values K/S
4E L a b H v C
30(control) Oc 71.11 ab 10.14 be 24.13 b 9.33 YR 6.95 443 0.16 b
10 4.08b 78.01 a 11.70 b 17.59¢ 7.31 YR 6.63 3.74 0.13b
60 6.21 ab 68.20 b 13.01 a 25.08 b 548 YR 6.63 3.62 0.22 a
90 3.40b 67.61 b 1434 a 28.44 a 5.63 YR 6.59 4.22 020 a
120 7.28 a 70.60 ab 990 ¢ 24.78 be 7.76 YR 6.89 3.16 020 a

“Mean separation within columns by DMRT at 5% level.
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