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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 Cafalpa 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-B
-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 Cuafalpa 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

1. M =
s gl 0]z 3 o A0 )| 2= [k
'Corresponding author. Tel. : +82-53-830-3532 Fax. Hd “‘:‘* 1A ] Hoﬂ’ flal das ez e
+82-53-850-3532 ; e-mail : yscho@cataegu.ackr THALAS Y F US WY ohg, dAE]

180 / WEFEIN TR 8148 H357(2002. 6)



Aol Solstan ApAzE YA duiele] F gk
2 e ng Selax Addse #He AT
o] #Aile] ol Tt HALEE 9859 ¥
A Biteo] BHdtm S49 Adgol tFF A
Ato] ofe]§m 4 Hhgo] Bste] -84 71X
7F MojRtkE A1 H0] gle] o] & Adstmal s
AAAL A7l o) FIA T Qlen, Hde
P ol HAGEE AMRete] Gashs WiHE
gy,

E A7 A= LFVWR (Catalpa
ovata G. Don)&= %ﬁiﬁ}ﬁr o &= U wEHEC
2 43 gugola Yo7t B9 3 (EHRH) F
o] A7 e wa doz 9, 5
F= Sl S8, AEET) Zedel Ao
9 Felo] ofgthe] AKE A, AR
de] AREEo] g Y-S wEgtl, HAe
AT dA 3 g X sl ASEIeH,
9 FHgow ARGEIAT

ojg]g eFuEel FelAQl S A M
QRS AR A4 ol 8dl= 1 B Ve
gH A2 A dARAY T 8 F A
°2 7lgEo] B AFelA= MMwA Tz

ALE-3F

L

RE ALE FES] 1 YRS RIS °] F
292 W 2 % FUARE Q4T 7 B4%9)
B0 29¢ Bole] 440 98 GAIE A
sgon, Ea AN 4F Q=S PR
A4 AerEt 5ol ASAE Sysel LB
¥ 53 FE90z GA% GAB) 288 44
& Bl
2. &

g% Al 44 15

230mesh, Merck, Damsdadt, Germany) column
(3.0cm x 40cm) o] =3tz 92 B-DHE FHY 5
mLA 10071¢] g ez o] SEAI A v
o FRREIEMELSGE:1, vvE N gz
ARg-8ked  TLC(Precoated silica gel plate, Merck)
ANE B Eojd AES #lsln e FE
(Fraction 1~5) 2.2 W5t o] & 33 RS
SF--3F Fraction 49} Fraction 5% 3 #A(0.13g)
< 9] Sephadex LH-20(Pharmacia Biotech.,
Uppsala, Sweden) column(2.5emx 50em) ol &4
AAA HeES 1LE FEY 3mLy 1007 #2o
2 o] §&dle] A9 SEE FEdEsle
W 1% FE RS TR BE 46522 FeiA
&8 dold BAFEE
B2 ARSI

212 UV-Vis §F-AHEZ £X

TLCEXY ¥ Mih F5E-L Photo Diode
Array UV-Vis spectrophotometer(S1100, Scinco
Co., Korea) 2 AFg-8ke] 200 ~600 nn 7 H ]l
o] FEE WstE STt

213 IR EF-AHEY =X

TLC 2% H #ejd 44 FE29 Aol &
2HAEHL IR spectrophotometer(FS 120H/FRA,
Mattson Instruments Inc., Madison, USA) & A}

&3te] KbBr disc ez Stk

2.1.4 '"HNMR 2} "C-NMR &

TLCERH ®¥d AL FEES AMX-500
spectrometer(Varian Unity ™™, USA) & A}£3}¢]
"H-NMR(500 MHz)# FC-NMR(125 M) spec -
trums A2A S on, AlEs CD:0D)
L3}, olul tetramethylsilane(TMS) & W&
REEARZ ARl AlES] ZE o]FHk (8

ppm) & BA & (], Ho)E S35t

22 AN
22.1 AlEZE
el AR-g-ak A]f‘a —t— KS K 0905¢] 739
okw a1l /\]—oo]— ﬂ—

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 3(2002. 6) / 181



46 =84 -

223 oA ol ofjoddb

[=K=a=|
eEUF e B FEdd HHAZ 20%
owl®] FHMIEE(H, 9488, Koreaqr ¥
oA EAHLE, GAtale) Korea) T FABRE
F0%, 941318, Korea) 2.2 pHE 233 dH2
A-g8ke] ] 5012 2 sle] GAerg o Ay
o AR&3E wldAlE KAL(SO4) - 24H,0 (Shinyo
Pure Chemical Co., Japan), FeSO. - 7H:0
(Katayama Chemical Co., Japan), CuSO 4 - 5H20
(Wako Pure Chemical Industries, Ltd., Japan),
KoCry07(5448}8} | Korea), NiS 04(5448}4e}, Korea)

T 15 AoFE AMSsEA Tk

7h WHE A 195 TlA 1AM Ae] Bl

2 9 Akt

) 2% g2 A w2 94 pHE 2
dalor Ao L] 2% o] Agte g
R A=

o) pHell w& G4 ofAEA Fe Ak
EFO® pH 2~10 HYNA 4% pHE
23] BTN N AHR3FATE.

o) mid A2 58] MlgAE 05%9] FEE
ZAE wjdd oz dE] 100:1E 9B TolA]
el st

ul) wle] W] wE oA cAMujel, Tujolo]
oz mMd AHsiglen, DHQ Zx et
daloz 9B5TalA AR A2fatict.

23 ZoM

I
04

19763 CIES) M A5 & Bapaje] olste] 1 a"
b, C*, AE" < Color Computer(SM-3, Suga
Co., Japan)& A&-3le] S48k

24 AT =X

MeEAFEE Launder-O-meter(LM-80, Suga
Test Instrument Co., Japan) 2 AR&dke] KS K
06409] A-2¥ol TFPE ZHoE ANEAFEE

Z7en o, calo]ZElYaFH == KS K 0644
o A% Whiom st dFAF ==

KS K 07009 749 #y oz Al5E Weather-
O-meter(18WT, Atlas Electric Device Co., USA)
o doj 1047t %<t carbon arc & FA HAY

AR & AJAF =S ST
25 grdy A Acts Y

AE] A AFe KS K 0693 o) oA 3

182 / BMEREIN TR 8148 £357(2002. 6)

o Al ez il on | AN R4
T (Staphylococcus aureus ATCC 6528) & AM-&
3t T AES FeHow, A AEL
UV-B lamp(05E, UV-VIS-NIR spectropho -
tometer, Varian Cary, Australia) & ©]-&3}o] KS

K 0850°] 2] A% Whyoz =433tk

% Lo
!
<i
§
w
o}
_‘
)
8 off
i
o,
1 &
5
>4
&3
[
nﬂj
2 o
mit
o,

Absorbance(AU)

T T T T T T T 1
2 2% 300 350 400 450 500 550 600

Wavelength(nm)

Fig. 1. UV-Vis spectrum of compound 1.
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Fig. 2. IR spectrum of compound 1.
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Fig. 6. The plot of AE" versus dyeing time for
cotton fabrics dyed with extract of catalpa ovata
bark at various temperature.
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Fig. 7. The plot of AE" versus dyeing time for
silk fabrics dyed with extract of catalpa ovata
bark at various temperature.
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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 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 78.84 76.60 7465 7235 6950 7877
al 1.92 253 163 267 17 1.74
Pre b’ 1057 12,07 1167 1344 1581 935
o 1075 1233 1178 1370 1590 971
Cotton AE' 2.69 434 714 10.71 1.05
' L 78.84 79.48 6345 6953 68,15 7733
al 1.92 161 -0.33 183 250 226
Post b’ 1057 1067 736 1174 17.26 12.18
¢ 1075 1079 737 1188 17.44 12.38
AE" 0.71 1111 9.39 12.62 2.23
L 59.17 50.58 4465 4590 4352 5727
at 468 708 131 544 521 462
Pre b* 21.04 2041 1225 17.34 1902 2036
" 2155 21.60 1234 1817 1972 2088
Sk AE 894 1726 1380 15.79 2.02
L 59.17 51.67 3661 3961 4346 5600
al 468 6.01 -0.80 543 5.00 437
Post b’ 21.04 1959 544 1542 1525 1767
o 2155 20.49 550 1637 16.05 1825
AE" .75 2796 2036 16.74 462
L 4763 42.49 3115 3655 3707 4703
al 787 835 012 457 393 731
Pre b’ 21.42 1883 504 1355 1455 2058
o 2.81 2060 504 1430 1507 2184
Wool AE' 571 24,49 13.97 13.19 1.20
L 4763 4316 2834 3395 3470 4753
al 787 747 -0.98 527 302 6.70
Post b’ 21.42 1751 193 1188 10.89 1810
o 2.81 19.04 216 1299 11.35 19.30
AE" 5.90 28.80 1685 17.30 352
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Table 3. Washing fastness of dyed fabrics by the
mordanting method
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Mordanting agent

Fabric Method None Al Fe Cu Cr Ni

pre-mordanting 2323 23 3 23
‘7_

Cotton post' 2-3 93 99 3 34 3
mordanting

pre-mordanting -3 34 34 45 34

Silk post' 3-4 443 5
mordanting

pre-mordanting 4 3 3 5 3

Wool post. S 45 4 45 45 4
mordanting
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Table 4. Drycleaning fastness of the dyed fabrics
by the mordanting method

Mordanting agent
None Al Fe Cu G Ni

Fabric Method

pre-mordanting 5 4 4 4 43
Cotron
post 44 433
mordanting
pre-mordanting 5 5 5 435 45
Silk
post 5 59334 4
mordanting
pre-mordanting 545 4 5 5
Wool 4-5
post 55 45 5 45

mordanting
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Table S. Light fastness of dyed fabrics by the
mordanting method

Mordanting agent
None Al Fe Cu G NI

Fabric Method

pre-mordanting 3 3 32323
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Cotton Post 2B s hg 98 03 09
mordanting
pre-mordanting 4 4 45 45 4
Silk post' 3-4 A4 4 4 4
mordanting
pre-mordanting 4 34 4 4 3
Wool — post S NI VIR,
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 984 9719 989 974 974
Post 977 918 973 980 979

* Undyed wool fabric : 86.1%
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