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Abstract — Natural red colorants were extracted from Phytolacca americana Linne by using 50% ethanol
solution at room temperature for 12 hours. The colorant components were partially purified as yellow
and deep red colorants by thin layer chromatography. Natural red colorants were consisted of major
water-soluble red colorant, having maximum absorbance at 538nm and alcohol-soluble yellow colorant,
having maximum absorbance at 664nm. Concentration of red colorants were calibrated by the equation
of dye(mg/ml) Ass.mX1.284. Red colorants were changed to yellow at extreme alkali pH and repaired
55% color intensity by neutralization of pH and stabled below 55C. Dyeability of red colorants against
wool fabrics was mainly operated by red pigment having 538nm absorbance without big color differences.
Below 55C, color differences (AE*,) were not changed in spite of big difference of chroma(c*), having
higher scores at higher temperature. The effect of mordants were not drastically changed parameters
of color difference without copper ion. Citric acid was big changes of color difference(AE*,) in spite
of similar chroma(c*) values. From these experimental results, red colorants from Phytolacca americana

Linne is available for wool fabric dyeing.
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Fig. 1 UV/Visible spectra of total colorants
(a), partial purified red colorant (b)
and yellow colorant(c) from Phytola-

cca americana Linne.
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Fig. 2 Calibration curve of red colorant dis-
solved in distilled water.
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Fig. 4 Temperature stability of red colorant
(a) and UV/VIS spectra of total colo-
rants after heat treatment(b) from
Phytolacca americana Linne.
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Table 1. Adsorptions and surfacial color differences of wool fabrics dyed with the extract of

Phytolacca americana Linne according to various initial concentrations

Color concentration(mg/ml) Dye on wool Color depth
Initial Final | Exhaustion(%) | fiber(mg/g) L* a* b* c* AE*,
0.917 0.449 51.0 33 86.66 2.86 11.25 11.37 87.43
1.834 0.910 504 64 80.93 9.54 17.99 18.25 83.45
2.752 1.277 53.6 101 78.23 10.56 22.70 2293 82.14
3.669 1.773 515 129 77.34 11.98 2490 25.14 82.12
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Table 2. Parameters of adsorptions and surfacial color differences of wool fabrics dyed with
the extract of Phytolacca americana Linne according to dyeing times
Dyeing times . Dye on wool Color depth
Exhaustion(%) |
(hours) fiber(mg/ml) L* a* b* c* AE*,
0 0 0 92.55 -1.75 7.12 6.99 92.84
1 46.1 146.7 78.46 8.14 22,53 22.71 82.04
15 724 229.0 68.82 17.11 4121 4142 82.02
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)3 F2HE o viEEle a*, brako] AR 7] w el
Ax=E vy FolA M HEe Bolxr Ml
vERER] @A "ok o9} 2 A Fig 500
bt whel o] 15A12F 44 9] 538nme] MiE
3] Zoj=td) ulgtd, 664nm =AY WA

€ 2A A3ER k7] Wi ¥ d4de o
MZANME FYS 538nm T2 ZAMALut o
A 5glon Are vdHoz Wasix|g Mxr}
A7 W3lEA] g Aoz s,

&
A

35 QM0 2 IR FAY

v=zte] F9] F&449 1.6mg/mle) HE9 4
Mew 2 747} 35, 45, 55, 65, 75CE 3t sha-
king3tA] &2 Aeie) F2FFA BHRE 94
& Table 353 22 A%4E 42 & YUt
E&5o) Table 1, 20] Bl&jA Antdoz o
olfT &xd WE ATE ZAE] Yilo T2
T2 Yol A shakingS &4 Zt71 W] 548
29 mass tranasfer7} W7] W&ol dojt HAbo) 31,
Az HExrt Foldd wets Fo] wWalsled
HAEE7 FolRE & & AT X A=
55C o]Ae] exolA =A W3ty AZae A
22 Ho} Fig 20149} o] 2 o) 2EAME
u)=zle]Fe) & A7) ¢HAEIA oFr) w7
W7 Bol A7A 2 Zew #ADE) s

3.6 OHiRlel EFO| W2 2Rl FMN

AR A=

o P04

A_}’l
Aot YUY AHE FUAT
< FIHA = 55C ©]3}e)
Bl B3E 7H g4o] 7t

EERBER R
exolA JAsha

5.0 ©
g

2ottt

L

v 5xEEd $298Y T8 16mg/mlE 25

2
538
8
g
|
Q 1 THR
7
HR
664
500 700
Wavelength (nm)

Fig. 5 UV/Visible spectra of residual colora-
nts after 1 hour(a) and 15 hours (b)
dyeing against wool fibers.
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Table 3. Parameters of adsorptions and surfacial color differences of wool fabrics dyed with

the extract of Phytolacca americana Linne at different dyeing temperature for 1

hour

Dyeing 0 Exhaustion(% ) I?ye on wool Color depth
temperature(C) fiber(mg/ml) L* a* b* c* AE*,
control 0 0 92.55 -157 7.52 741 92.87
35 2751 110.8 85.53 1.38 14.62 14.67 86.78
45 29.20 118.2 81.87 6.06 26.54 26.66 86.28
55 3322 133.5 78.44 10.35 35.82 35.96 86.85
65 3731 150.3 74.66 13.42 46.18 46.33 88.81
75 49.36 198.9 73.78 13.99 54.90 55.03 93.02

3, 971o) 0.1%°ll Z3h= Ammonium Iron(Il)
citrate, Ammonium Iron(lll) sulfate, Citric acid
monohydrate, Calcium chloride, Cobalt(11) chlo-
ride hexahydrate, Cupric acetate monohydrate,
Copper(11) sulfate anhydrate, Ferrous chloride
tetrahydrate, Ferrous sulfate, Zinc chloride 5%}
A E AHESt] FAIM ARG QA7 RAES 37
ToA 1A B¢t QAT o SHRFE QNEE
AR, Az F A3 stE ¥ u st Table 48 22
AAE Ik

HAAE o] & vFAET FSHEY] RIS
Q4 A3} Ammonium Iron(1ll1)e]2] ZH$i= A
ol glo] s FAE AME-31A] 22 Controlel B]3l
AL FAE eERSlD, a*, br*RlE AFHE A
o2 gol ZAn Haurar M) HRSS ¢
4 A1etk Citric acidE AHE-ES @ control®
vlzs B o Axrt v g M- s R
H)gte] PRI 7 wobR Zit a*e] Wt 2
Ro g2 Hol HyyFe Mol ¢ LEHIL, o]
o Citric acid 0.1% EFd dde] pHE ZAI3H

Table 4. Change in color depth of wool fabrics dyed with red colorant extracted from Phytolacca

americana Linne according to different mordants

Color depth

Mordants T " " o AE".
Control** 79.90 6.98 31.30 3141 86.10
Ammonium Iron(1ll) citrate 81.26 1.80 25.08 25.11 85.06
Ammonium Iron(lI) sulfate 77.02 0.82 23.39 23.40 80.49
Citric acid monohydrate 66.68 19.16 31.52 31.82 76.20
Calcium chloride 72.05 15.68 36.18 36.40 82.13
Cobalt(11) chloride hexahydrate] 79.04 5.36 34.06 34.14 86.23
Cupric acetate monohydrate 78.52 -11.65 16.23 15.87 81.02
Copper(I1) sulf anhydrate 77.46 -11.67 19.66 19.62 80.76
Ferrous chloride tetrahydrae 68.30 2.53 22.38 2243 71.92
Ferrous sulfate 73.26 0.72 22.48 22.50 76.63
Zinc chloride 81.40 840 3941 39.52 90.86

** dyed without mordant
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