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Abstract This study was to investigate the practicality and functionality of water
lily(Nymphaea tetragona) leaves as a natural dye resource while searching for various
dyeing methods to utilize them. Effect of dyeing condition including methanol ratio of dye-
bath, dyeing temperature and time, mordanting method, etc were investigated. Colorants
were prepared by extraction in methanol and followed drying process. When composing
30% of methanol in the dyebath, better dyeuptake and uniform dyeing were resulted.
Pre-mordanting method gave better results in terms of dye uptake than post-mordanting
method on the wool fabrics. Fe and Ti were effective for increasing the dye uptake on the
silk fabrics. Depending on mordant type and mordanting method, the dyed fabrics got
various color showing green, khaki, brownish yellow, dark brown, dark gray and so on.
As for color fastness, the silk fabrics dyed with water lily extract showed relatively high
rating in light fastness(3~4, 4~5 rating), washing fastness(4~5, 5 rating), and rubbing
fastness(4, 4~5 rating). The silk and wool fabrics dyed with water lily leaves extract
showed excellent antimicrobial activity over 98% of bacterial reduction rate against
Staphylococcus aureus and Klebsiella pneumoniae. It was confirmed that water lily leaves
can be used as a natural dye resource for dyeing wool and silk fabrics because its colorants
showed excellent affinity and antimicrobial functionality as well as good colorfastness.

Keywords water lily(Nymphaea tetragona) leaves, silk, wool, methanol extract, mor-
dant, colorfastness, antimicrobial activity

1.8 B AgA Aol Aol Hafdt HAMAE 32510 o]
9] B8 75 Aol th3t A7} FatsiA| alA L gl
2 A&7 wrdo] gt AT Ao et &2 HAGRE AR 2 EAEY &4, AR
oo ao] 27l Ak BatEo|u H7)Els A A 9 3 AEA B4 AL 18 29 59 Aol
O RHE §83 BAS 2E5t0] AEE B QAo]  glom A ALET Qb HAGR 9o = thakgt ¢
ZYst A7t 2718t ek, Ao E A RO ko] AasttH Y o] 3t A A& 7tsd
o, o, AEAGNA 7] EE ARG ggate] A g SO A] | ojn|7} Scpeo

171



172

FLI

=)

3T

ojol & Aol M= FA &
oNA Mg FE8F AH2E

&7 A9 fle e
AAYRZA ] 7}%*4
xolu ol ek o7

T e 271

[o

Rk
d=
SRISHE

A

=
=
=

oP

stglom 1 EAJL thS Table 13} 2o},
9l ek (CoHsOH)S AH&-3HS] AL v
|4 (AIK(SO4)2 - 12H20), H(CsHiFeOs),
T2](CuSOs - 5H20), BB (C4K209Ti - 2H20) A

e o
mlo

.|..
El

il

o )
7F AL 7 IARF ZEVE ol & flol £, 99 L3t SARUEENaOH) T} oFA| EAHCH:COOH)
WS ZMolal WS Aol eubet, AloF 19 AHE-Ste] pHE 2 48Hict
U FAof| Eaget

o] 2£3}E 0] ¢l ellagic acide= & 9= 35t 2.2 MAZZE 3l Balg)
E&2 Zepl 289k UV-Bol| 93t 95 vhe-& ofWst T FFFAA oA At HH A AR
Dg g ARl AA eEit AvbE FEA U dF A s S ARt ARSI, AlA F 400
= ‘1?0}-7“21‘3}7 w5 =3} BHA] antee] 754 3t ZA Zret W g-&(C2Hs0H) 1,000mle) 5A17F & &
FEY YRE wol AREstaL glom =719 Heq ojm}sto] 50TCOlA F, Hxste] EURE vhE0] A
5.94mg/g, ol 1.13mg/g, €711 0.52mg/g & &A™ &2 3.2%°1300.
o] = Ao = YEyT,

Ellagic acid 2] 4709 o2& 45 of 9l 2.3 GM 3 oiEx2
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Table 1. Characteristics of silk and wool fabrics
Silk plain 154 X104 42+2 0.115%+0.005
Wool plain 74X71 975 0.28%0.02
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R : reflectance
K : absorption coefficient

S ! scattering coefficient
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Reduction rate(%) = (Mb— Mc) / Mb X 100 -+ (2)

where,

Mb : number of bacteria recovered from the
nndyed fabric

Mc : number of bacteria recovered from the
dyed fabric
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Figure 1. Effect of dyeing temperature on the dye up—
take of silk and wool fabrics.

Textile Coloration and Finishing, Vol. 29, No. 3



25
20—
ERERT
5
2]
S+
- 2
0 : : : : :
0 10 20 30 40 50 g0

Methy! alcohol(%)

Figure 2. Effect of methyl alcohol content of dyebath
on the dye uptake of silk and wool fabrics.
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Figure 4. Effect of dyeing time on the dye uptake of
silk and wool fabrics.
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Figure 3. Effect of colorants concentration on the dye
uptake of silk and wool fabrics.
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Figure 6. Effect of pre— and post—-mordanting on the
dye uptake of silk fabrics.
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Figure 7. Effect of pre— and post—mordanting on the
dye uptake of wool fabrics.
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Table 2. Color changes and K/S values of dyed silk fabrics depending on mordant type and mordanting method

Fabric Mordant K/S H V/C L a* b* Sample
None 10.44 56  51/42 515 .41 30,11 -
A 1088 27y 5337 5428 355 251 [
Fe 12.06 0.4y 3919 4001 3.46 12.66
. .
Cu 9.71 45y 5033  50.76 .44 23.03 -
Silk Ti 16.7 07Y  5.1/69 5093 12.40 43.77 -
A 1099 59 5242 w23 078 2% [N
Fe 14.05 84y 2807 2812  -0.84 4.74
. TR T
Cu 1133 1.2GY  46/3.6 4654  -516  24.69 -
Ti 11.46 37y 5.1/48  51.80 4.66 33.38 -
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Table 3. Color changes and K/S values of dyed wool fabrics depending on mordant type and mordanting method

Fabric Mordant K/S H V/C L a* b* Sample
None 18.12 50Y 4037 4068 2.45 25 87 -
o e s osome me 28 25 [N

Fe 24.88 31 2620  26.28 2.34 11,97
. g
Cu 244 17GY  31/3.0  31.65 -4.37 18.84 -
Wool Ti 24.88 36Y  37/44 3695 5.34 28.98 -
a9 sar ass aoe 20 20 [
Fe 18.90 7AY 3021 3044 030  13.63 -
Post-

Cu 18.97 77Y 3935  39.43 -0.82 2512 -
Ti 18.17 39Y  41/38  40.99 3.87 26.42 -
w S o] FzhgF FUte) v EItAolltk. Al Cu W Cut g& Al Qlstils B At W2 YA LS
g olelo) @kt ol7t ululslgict, o WEE ool BAgle] Fe-Ti-Cu-Al o)
g e 7 H%d‘ o] gzkgko 18 120191 0H A2 Yoo A HAE HE Al 0 g2 Fod g
A Aol 23] Z}Z} Al 23,47, Fe 24.88, Cu 24,44, H, V, C gt 2 #ol7t glei *”*POI |23l Fe
Ti 23.04 o]gith, R 5L Mujdo] ojaf & zbeko] g2 Amj e} o M5 L* ) a* ) pb¥gho] B W
A SO UG I G A 2 oA 2 S0 Lebte, Cu Rl 0t o
QISrTH, TR AT AAe) Theby Zulol Ful e B A7) wobd SA0 gaEgen T e LF
adhcha 2o}, a*, b* gho] W= o} lehul Moz EAw ),
Table 2, Table 32 <4 ‘Z—l Aol it AR & 9 9 Mg Al green, khaki, brownish yel—
Aol o] v o w2 AMAATIE Alu H 7] $]5}o] low, dark brown, dark gray & tFgt Ao] BFa &

Munsell®] AAHH), tE,‘E(V), A &= (C)9} Hunter?]
a*, b*& YUetd Aolth, 1 23} GYAEE et

Table 4. Colorfastness of dyed silk fabrics

Atk ol 2R H +H o3& dEe NIAY TR

upol whet chabet o] AT Ty PRYS &

Ml

Fastness Washing Rubbing
Fabric _ Color Stain Stain
Mondants Light h :
change Cotton Silk Dry Wet
None 3~4 4~5 5 5 4~5 4~5
Al 3-4 4~5 5 5 4~5 4~5
Cu 4~5 5 5 5 4~5 4~5
Pre—
Fe 4~5 4~5 5 5 4~5 4~5
Silk Ti 4~5 5 5 5 4~5 4~5
Al 3~4 45 4~5 5 4 4
Cu 4 4~5 5 5 4~5 4~5
Post—
Fe 4~5 5 5 5 4 4
Ti 4~5 5 5 5 4 4
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Table 5. Colorfastness of dyed wool fabric
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