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Abstract—Recently there has been a growing interest in the use of natural dyes in textile
applications. Natural dyes can exhibit better biodegradability and generally have a higher compatibility
with the environment,

In this study, the colorants of Catalpa ovata bark were extracted with water and analyzed by
spectrophotometry for their main colorant species. Cotton, silk and wool fabrics have been dyed with
aqueous extract of Catalpa ovata bark and their dyeabilities on the fibers were studied. Additionally
the fastness to washing, drycleaning and light, and the effects on bacteriostatic rate and UV-B
protection rate were also investigated.

The major colorant of the extract of Catalpa ovata bark was shown to be 6-O-trans-caffeoyl- 8
-D-glucopyranoside.

Cotton, silk and wool fabrics dyed with the extract of Catalpa ovata bark were colored in yellowish
red tint.

The optimum dyeing condition of the colorants extracted from Cafalpa ovata bark was three
repeated dyeing at 95 C for 1 hr using post mordanting.

For dyed silk and wool fabric, the fastness to washing were improved by mordanting, and the
fastness to drycleaning were very outstanding.

In case of wool fabric dyed with the extract of Catalpa ovata bark, the bacteriostatic rate was
increased drastically by 98.0%, and UV-B protection rate was increased by 97.3%.

Keywords : extract of Catalpa ovata bark, colorant, dyeabilities, fastness, bacteriostatic rate, UV-B
protection rate
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Fig. 1. UV-Vis spectrum of compound 1.
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Fig. 2. IR spectrum of compound 1.
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Fig. 7. The plot of AE™ versus dyeing time for
silk fabrics dyed with extract of catalpa ovata
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Fig. 8. The plot of AE” versus dyeing time for
wool fabrics dyed with extract of catalpa ovata
bark at various temperature.
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Table 1. The colorimetric values of non- mor-

danting fabrics dyed
bark at various pH

with extract of catalpa ovata

Fdel 9% AHol A 49

A R FRAFE p7h RS L'e H3
AEE ARA whoz dNHE Ae ¢ 5 3
o A g FRAdfre gyelx 44 ok pH
dME RFLS S7EATL pH 209 22 2

. Colorimetric pH
Fabric “00M0ee——— —PE— g pugdoz A A9 FEASG 2
L°  79.5580.8281.71 80.05 78.43 2 Ao &40l deiEn pH 6 ol deA
a" 206 188 1.40 147 071 FRAARE FASIHE FAAol ALY o
Cotton b 1023 991 9.16 859 829 A2 grdied gAaA dd9 pHE 42 2%
C 10431099 926 872 832 st Aagte Ao] wlEald Hoz Azt
A? 1683 1577 1455 1535 1597 -Eﬂ_ﬁ‘i @/g _?‘_94 céé}]\_:lg“& L*7}_ }i[f_;:]—i AE*_‘L__._ Z.}‘O]— %__
L 48.90 54.68 64.51 66.51 70.93 Moz oaws] odxE pH 108 Lze gl
Silk a 9.32 643 455 362 401 AN P EMeT QYLD BAEE pH 10
b* 20.10 21.09 18.85 17.32 14.78 7P eALR 9eRER "die pH
c 22.15 22,05 19.39 17.70 15.32 o2 23 std AHAT
B lelsooeoes  (24oiEalst siuwol e Bee v
2 1039 9.05 7.28 552 5.22 QEUE 3 2ZdS ddo dof wjdA|
Wool b 18122133214420171946 S FHEE Avidal Ieldypoz A7 T
C" 20.8923.17 22.64 20.92 20.15 A 33 wE gag ¥o EHME ZF3d
AE" 49344573 36.08 30.59 29.43 Table 2¢) YFERRQACH
Table 2. The colorimetric values of dyed fabrics by the mordanting treatment
Fabric Mordanting  Colorimetric Mordanting agent
method value None Al Fe Cu Cr Ni
L 7884 7669 7465 7235 6950 7877
a 192 253 1.63 2.67 172 1.74
Pre b* 1057 12,07 11.67 1344 1581 955
c 1075 12.33 1178 1370 1590 971
Cotton JE' 2.69 434 714 1071 105
L 7884 7948 6845 6953  6R15 7133
a 1.92 161 -0.33 183 250 2.26
Post b* 1057 1067 736 n74 1726 1218
o 1075 10.79 737 11.88 1744 1238
AE 0.71 1u 939 1262 2.23
L 5917 5058 4465 4590 4352 5127
a 468 708 151 5.44 521 462
Pre b* 2104 2041 12.25 1734 1902 2036
c 2155 2160 12.34 1817 1972 2088
Sik AE 894 17.26 1380 1579 2.02
L 59.17 51.67 36.61 3961 4346  56.00
a' 468 6.01 -0.80 5.48 5.00 457
Post b 21.04 1959 5.44 1542 1525 1767
c 2155 2049 550 1637 1606 1825
AE 775 219 2036 1674 462
L 4763 4249 3115 3655 3707 4703
a 787 835 0.12 457 393 731
Pre b* 21.42 1883 5.04 1355 1455 2058
c 2281 20.60 5.04 1430 1507 2184
Wool AE° 571 24.49 1397 1319 1.20
L 4763 4316 2834 3395 3470 4753
a 787 7.47 -0.98 5.27 3.02 6.70
Post b* 21.42 1751 1.93 11.88 1089 1810
c 22.81 19.04 2.16 129 1135 1930
AE 590 2880 1685 17.30 352
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Table 3. Washing fastness of dyed fabrics by the
mordanting method

Mordanting agent
None Al Fe Cu Cr Ni
2-32-32-3 3 2-3

Fabric Method

pre-~mordanting

Cotton post‘ 2-3 9323 3 3.4 3
mordanting

pre—mordanting 4-53-43-44-53-4

Silk post. 3-4 4 4345 34
mordanting

pre~-mordanting 343 3 5 3

Wool - post 3 454 4545 4
mordanting
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Table 4. Drycleaning fastness of the dyed fabrics
by the mordanting method

Mordanting agent
None Al Fe Cu Cr Ni
4-5 4 4 4 4-5

Fabric Method

pre-mordanting

Cotton 4
post 4 4343
mordanting
pre-mordanting 5 5 5 4-54-5
Silk 5
' post 52334 4
mordanting
pre-mordanting 4-54-5 4 5 5
Wool 4-5
post. 455 45 5 45
mordanting
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Table §. Light fastness of dyed fabrics by the
mordanting method

Mordanting agent
None Al Fe Cu Cr Ni
3 3 3 2-32-3

Fabric Method

pre-mordanting
Cotton post 2-3

. 3 2-32-32-32-3
mordanting
pre—mordanting 4 4 4-54-5 4
Silk post. 3-4 4 4 4 4 4
mordanting
pre—mordanting 4 3-44 4 3-4
Wool = post 4 5 54344
mordanting
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Table 6. Bacteriostatic rate(%) of the wool fabric
dyed with extract of Catalpa ovata bark
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Table 7. UV-B protection rate(%) for the wool
fabric dyed with extract of Catalpa ovata bark

Mordanting Mordant
method None Al Fe Cu Cr Ni
Pre 7 984 979 989 974 974
Post 977 97.8 973 98.0 979

* Undyed wool fabric : 86.1%
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