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Abstract

Colorants in green tea were extracted, freeze—dried and analyzed to investigate the possibility of using
as a natural dye. Fractionation of the colorants was carried out by column chromatography. Colorants in
green tea were eluted into five fractions, All the fractions except fraction F2 showed absorption peak at
280nm. Fraction F2 showed absorption peak at 270nm and broad peak at 350nm. From the IR analysis, it
is speculated that fractions F2—F5, having similar structure but different molecular weight, are catechins,
Silk fabrics dyed with fractions F1—F4 showed yellowish red color, while sample dyed with fraction F5
showed red color. The colorants from green tea infusion was applied to silk., wool, nylon, cotton, and
rayon fabrics, It showed relatively good affinity to protein and polyamide fibers, but low affinity to
cellulose and regenerated cellulose fibers.
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Table 1, Characteristics of fabrics

Material Woven Yarn COuert Weig}zlt Thickness
structure (wxf/cm’) (g/m") {mm)
Silk Plain weave 5538 25 0,08
Cotton Plain weave 28%27 100 0.20
Wool Plain weave 28 X 28 110 0.22
Rayon Plain weave 35%22 75 0.15
Nylon Plain weave 42 %30 60 0.10
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Table 2, Dyeing conditions

Dye conc.

Samples Temp & Time
P (%, owb) P
90 min
Silk" 1.0 60C
o : 15 min
25°C
90 min
Sitkk 1.5~55 s0°C
! : . 15 min
25°C
60 min
90°C
Wool 1.5~55 .
15 min
25°C
90 min
— 100°C
Cotton 1.5~55 . /
15 min
25°C
60 min
Ra; 15~55 0C
yon S 15 min
25°C
60 min
Nyl 1.5~55 nC
yion i i 15 min
25°C

a: on the weight of bath
b: dyed with fractions F1~F5
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Fig. 1. Water extraction concentration vs. time at
different temperature(Green tea 0.1 g/1).
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Fig. 2, UV/Vis spectra of colorants extracted with
water at different temperature,
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Fig. 3. Elution patterns of colorants extracted with
water,
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Fig. 4, UV/VIS spectra of F1—F2,
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Fig. 5. UV/VIS spectra of F3—F5,
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Fig, 6. IR spectra of fractions F1—F5,

— 143 —



144

Z+é| o] E (epigallocatechin 3—O—gallate)7} 1T,
o]& 7lelzle] RE Fig 73 7tk

Table 32 Zt #HEZ JM3 ALK A4 =
= 2 A=E AAF Holog, FYE Fi1~Fa=
YR(yellowish red)A €] 449 v #3& F5e
Rlred)A g9 M44& Yehlidch, ztzte] BRYER
AT AR A=) dx= I Aolrt AU
Iy AA MAE ARSSt Qa3 ALolE A
42 YR AlgelRen 252 943% A9 o
TE & A7t gev AEE 9 A4 gtk

Fig 85 Zat4e |, B, A, YU E ol 4
froll e FMAPE dotH7) $3te] o
OE JAFK/SWE S5t Uekd otk o

NEDELE R

&9 pHE 23314 93 22 ALa 53
NAS HYEEA AmsEel UE wad 2§
shol= Mfol e FEAe)l FL Ao yeht
o1 3 2469 gRel shg B9kT, 1 0%
°2 YUE, A9 M2 D440 FUT vl
WEZox W ABROX A4 M4 A o)
& RYE Wt olF Yik FAY 22

< AAgst 9a g

Fig 95 53442 948 2EZHH vd
2B %}@ ELEE}E:LEHHJE 4

HO

Catechin R, R,
(—) Epicatechin, EC H H
(—) Epigallocatechin, EGC OH H
(—) Epigallocatechin—3—gallate, ECG H OH
—¢ OH
OH
(—) Epigallocatechin—3—gallate, EGCG OH OH
—¢ OH
0
OH
Fig, 7. Chemical structures of green tea catechins! .
Table 3, L*ad* | H V & C values of silk fabrics dyed with each fraction
Fraction L* a’ b H v/C
F1 70.660 3470 11,960 847 YR 6.90/2.03
F2 66,135 4.048 13252 833 YR 6.44/2.26
F3 67.568 5.762 15478 7.72 YR 6.58/2.78
F4 69.073 4,764 14.950 832 YR 6.74/2.59
F5 70451 9,630 2226 831 R 6.88/2.77
Colorants® 68,537 8213 25113 8.39 YR 6.69/4.40

a: extracted whole colorants before fractioning
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Fig. 8. Effect of dye concentration on the dye uptake
of silk, wool, cotton, rayon and nylon fabrics.
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Fig. 9. Elution patterns of colorants extracted with
pyridine from dyed silk fabric.
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