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The Dyeing Properties of Korean Knotweed Extract( 1)
- The UV-visible Spectrophotometric Characteristics of Korean
Knotweed Extracts -
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Abstract—The purpose of this study was to investigate spectrophotometric characteristics of Korean
knotweed extracts. The properties were evaluated by it’s extracting solvent, effect of metallic ion,
variations of pH values and effect of light exposure. The results were as following; The highest
ahsorbance was found in methanol extract of Korean knotweed, while the lowest absorbance was
carbon tetrachloride extract. The UV-vis. spectra of Korean knotweed colors in several solvents
showed hypsochromic shift of n—z " transition with the polarity of solvent. Absorbance and peak of
UV-vis. spectra of Korean knotweed colors became lower and broader by addition of metallic ion. The
light stability in irradiation with xenon lamp of the color solution with Cu were higher than those of
Al and Fe. The UV-vis. spectra of Korean knotweed extracts in various pH values showed
bathochromic shift under alkaline condition, and their peaks disappeared after 5 hours exposure.
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Table 1. A m.x and absorbance of Korean knotweed
extracts by different solvents

/1 max

Solvent Absorbance
(nm)
Polar Distilled water 4240 0.348
Methanol 4320 1.083
Ethanol 4340 0.703
Acetone 4330 0.768
Ether 4345 0.681
Toluene 4355 0.353
Xylene 4365 0.344
Nonpolar | Carbon tetrachloride 436.0 0173
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Fig. 1. UV-vis. spectra of Korean knotweed
extracts in different solvents.
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Fig. 2. Variations of UV-Vis. spectra of distilled
water extract of Korean knotweed by irradiation.
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Fig. 3. Variations of UV-Vis. spectra of acetone
extract of Korean knotweed by irradiation.
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Fig. 4. Variations of UV-Vis. spectra of carbon
tetrachloride extract of Korean knotweed by
irradiation.
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Fig. 5. Variations of absorbance and A.x of
Korean knotweed extracts by irradiation.
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Table 2. Variations of A .« and absorbance of Korean knotweed extract in different mordants for

40hours irradiation

Mordants | Time(hr) | Amax(nm) | Absorbance | Mordants | Time(hr) T Amax (nm) | Absorbance
0 424 0.805 0 424 0.805
5 424 1.816 5 418 0.816
None 10 423 0.860 Cu 10 417 0.860
20 422 0.746 20 * 0.746
40 421 0.728 40 * 0.728
0 * * 0 410 *
5 * * 5 % %
Al 10 * * Fe 10 * *
20 * * 20 * *
40 * * 40 * *

A4S JeRR vbd, g Zojl M= Cu oje] F
of ¥ 3L Fe o] &2 Culv}l ¢ zuty)el

olr] 43129 A4S Ve

none-mordant

05

Absorbance

0.0 L L .
200 300 400 500
Wavelength{nm)

600 700

Fig. 6. UV-vis. spectra of Korean knotweed
aqueous extracts by different mordants.
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Fig. 7. Variations of UV-vis. spectra of Korean
knotweed aqueous extract added with aluminium
acetate, and then irradiation.
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Fig. 8. Variations of UV-vis. spectra of Korean

knotweed aqueous extract added with copper

sulfate, and then irradiation.
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Fig. 9. Variations of UV-vis. spectra of Korean
knotweed aqueous extract added with iron(Il)

sulfate, and then irradiation.
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Table 3. Variations of Amax and absorbance of the Korean knotweed extract at various pH values for
40hours irradiation

pH Time(hr) A max Abs. pH Time(hr) A max Abs.
0 420 0.680 0 434 0.454
5 420 0.627 5 * *
2 10 420 0622 6.6 10 * *
20 420 0.590 20 * *
40 417 0.555 40 * *
0 421 0.706 0 461 0.483
5 420 0.676 5 * *
3 10 418 0.668 86 10 * *
20 418 0.653 20 * *
40 417 0.651 40 * *
0 424 0.680 0 440 0.748
5 422 0.702 5 * *
46 10 420 0.749 106 10 * *
20 419 0.638 20 * *
40 418 0.576 40 * *
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Fig. 11. Variations of UV-vis. spectra of Korean
knotweed aqueous extract in pH 2 by irradiation.
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Fig. 12. Variations of UV-vis. spectra of Korean
knotweed aqueous extract in pH 3 by irradiation.
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Fig. 13. Variations of UV-vis. spectra of Korean
knotweed aqueous extract in pH 4.6 by irradiation.
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Fig. 14. Variations of UV-vis. spectra of Korean
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Fig. 16. Variations of UV-vis. spectra of Korean
knotweed aqueous extract in pH 10.6 by
irradiation.
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