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Characteristics and Dyeability of Chelidonium majus var. asiaticum Extracts
with Different Solvents

Choi, Hyeong Yeol, Lee, Jung Soon
Dept. of Clothing & Textiles, Chungnam National University, Daejeon, Korea

Abstract

The purpose of this study is to examine the influence of the pigment characteristic and changes in dying conditions
on the dying properties by extracting Chelidonium majus var. asiaticum using distilled water and ethanol as solvents.
Changes in dying conditions include variations in dye concentrations, dyeing temperatures and time on dye uptake,
and K/S Value was compared according to these changes. Additionally, color changes were observed through mordant.
Ultraviolet-visible spectrum was used to investigate the pigment characteristic, and as a result, tannin was identified
in distilled-water-extract, whereas berberine and chlorophyll were identified in ethanol-extract. In FT-IR analysis, tannin
in distilled-water-extract was verified as hydrolyzable tannin. For ethanol extract, chlorophyll was verified through
absorption band of C-H, which is aliphatic spectrum around 2920 ¢cmand 2850 cm™. From GC/MS analysis, oil
components as well as terpine compounds were detected in ethanol-extract, and this, in turn, brings expectation regarding
functionality. When dying in silk, dye uptake increased as concentration of the extract increased, and the optimum
dyeing temperature and time were 40 C and 60 minutes respectively. Dyed fabrics’ colors were all basically Y-series
colors, and adjustment in brightness and revelation of khaki color were also available depending on the type of the
mordant. Color fastness, except for washing fastness, was good in silk dyed with distilled-water-extract. Thus, it can
be concluded that by selecting the right extracting method and by doing proper dyeing and mordant according to the
needs, these dyed fabrics can be used as eco-friendly, functional clothing material.
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sanguinarine and berberine 53} -2 200} o]xke] th
&g Gz ol =(alkaloid) gHE-Eo] E3Eo] e Ao
2 43A J+=ul(Gadzikowska & Grynkiewicz, 2001;
Colombo & Bosisio, 1996), o 7]%Z 3}2o] Hgke &+
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E-& E3HH(Choi, 2004).

Hj2H o] F-25= [Figure 1]3} 22t @24 HA
ER2AE Fe 718 dEE 45 dREdAle]
Ak 111 ez ol ol w Az A4S
el FAe e o= duid o B

o
N

o g o

Ir o

FaL 527,

chelidonine,

3

o
19 fol i,

i

%0, Il
o

A= & gzl g FARY FYstH(Yong et al,
1999). o} ZFo| of7|FF-2 kg4 aFe} thfst 7)E
A& AL o] HAGM ] A4 7hx|ef Fade] 9l
o 7IFEE FEES o8 AAdNATE atHA|
aksA] k2 Holrt.

2B ol

o\

0]

S
+
N
H;CO
OCH3
[Figure 1] Chemical Structure of
Berberine(C20H1905N),
AT W71FES AR sk AEol dHska <
AT 7158 I ATE AR o |FE =
29| AHYN2AS USRS AT(Choi, 2004)F V)%

sle] AT} 7540 Lol oA (Jung, 2009; Park,

2008), $414 Z2A7H(Choi et al., 2006)7} gloH, &
At el o] vz MAo] Jt gl B

A77HKim et al., 2003; Kim & Park, 2001) Zgj# u}
SIFF. B Ao EakE Teke ARe FEgul]
wWeh 3 ol sAdel Bebd £ glviNam &
Lee, 2013; Nam & Lee, 2012), of71%5=Z9] A 3= %
Aol Mz MarFEE] 5ot S vlusgk A7
= ol 7 gtk

wepA] B AFeM= SRt deheS &ulE o7
FES FES] FEE] A2 Pzl Wab}
QAo A e AsnA Sl olE Sisjol
WEE FEEe| Ao)7pIR FrofEd, FTIRS
GOMSE 245}e] Mne] 22757} o) 54 ¢

o

olslgiet. w3l A& g8 Tk,

ek

=
Az e A5 % vidAl e AHze] A
bisks duugka g HEe| g, 2F4
&=, v e, B ES Frekiith

o

i)

- 860 -



4
]
(]3]
2
=
i
(=]
S
ofR
e
1=
F>
lo
2

.E
il
=
0x
w

1. AR o Alef

1) GA
A2 AMEEE o 7|EEL 20143 7€ AE A
A ARE] 7], 4, £2Y B AXAX A 9

Aol Tdste] ARgstiet,

=

2

2) Adx

NFBEZE 100% 2SS AHd, 393k ALgsiale
 E4& <Table 1>} 2t}

AEFES fEl SFF(H0), AE-E(CH;OH)E At
AL, WNFEE SFHRT FE2EY INEFEE 3H
FHTE, WEE OEe FEEY dNEFEE
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(Table 1) Characteristics of fabrics,
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(UV-Visible Spectrum)

SHTY SR FET WNEE FEEY FE=
BlE 200700 nm g H9JelA] Ak - FpAEA B
FF=A(UV-VIS Spectrophotometer, S-3100, Shinco,
Korea)E olgsto] ZAs3irt.

: Fabric count
Fineness Weight T
Fabric Weave ( g/m2 () warp x weft
mm
Warp Weft (5cm % Scm)
Silk Plain 35D 48D 4542 0.12+0.01 150%138

(Table 2) Analytical conditions of GC/ MS for analysis Chelidonium majus var, asiaticum extracts,

Gas chromatography

Inlet 250C
Column Elite-5
Flow gas Helium, Velocity : 20cm/sec
Split ratio 5:1
Oven 50°C/2min, 10°C/min, 250C/2min
Scan range 30 to 500 AMU
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248 selsp] e 22 Axg B9 uA} Gold
F37)(FT-IR Spectrophotometer, ALPHA-P, BRUKER,
Germany)& ©]8sto] S35t

4) WNEFE FEE9 GC-MS
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He 98 228 AxE T AzrlE T AR
(GC-MS  Spectrophotometer, Clarus 600 series-Turbo
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(Table 3) Dyeing and Mordanting Conditions,

JS-555, C.T.S., Japan)E A}-83}e] #9] D65, BZAlof
10°04 FA2=0] Hof F53H4(400 nm)ollA] B vt
AHES 5793Fe] Kubelka-Munk 2]of] WA K/SEES &
Aateiet. o] wl K/Sghe 2Eo] dHws 23|14 F 43
SAste] Frpom ARk A S48 33 vHE =
“gato] gk ALter e Munselle] FAA] HEY
o7 Aol 354 7 A4} H(Hue), W= V(Value), A=
C(Chroma) e }E3ste] AM=lze] TS HAHEO
™ CIE Lab FA79] oate] =4 L', A=E A5
a, b'g Z4sto] Yehith

(1— R
2R
K : Absorption coefficient

K/S=

S : Scattering coefficient
R : Reflectance coefficient(0 <<R<1)

5 gMAHEE

AgAg £ Launder-O-meterE ARgsle] KS K
ISO 105-C06:2014, A2S¢] F3te] AEtex (40+2) T,
AEAIZE 304, 0.4%2] ECE BZAA| 0.1% 2R E
ARESte] Alg & Hrtekgin R EEE
crock-meter2 A}&3}e] KS K 0650:20110) Z3}e] %7}
gttt 4B AR == WFAE 7] (Fade-O-meter, Atlas
Xc 2020m USA)E Al-g3te] KS K ISO 105-B02:2010
o] FAE =7 Fs5le] XENON-ARC LAMPE 4 #
BEFZ30 2 20/7F =33 GRAY SCALE¥} H|wls}
o] Z243}9lct. BAF == KS K ISO 105 E04:20109]]
ko] Brsteict.

=2 O
=

Concentration Temperature . . Liquor
Method . Time(min) .
(%) (C) Ratio
Dyeing 1-5(0.w.f) 30-90 20-120 1:50
Al : 5(o.w.b)
Mordanting Cu : 3(o.w.b) 40 30 1:50
Fe : 1(o.w.b)
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(UV-Visible spectrum)
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l'ﬂ vk oz 1}94~7}A1T %= 342 220-280 nm
oA A F5u=2 YeRAcKSul & Choi, 1994). 557
F FEEL 270 nmPZoA FHo| F9 =0 Eob—
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[Figure 2] Ultraviolet-visible spectra of Chelidonium
majus var, asiaticum extracts,
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[Figure 3] FT-IR spectrum of Chelidonium majus var,
asiaticum extracts,
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- 863 -



8 st slnlstS|X| M|243 65 2015

minol|4] Propanal, 2-methyl-o] 7AZ=112, 1.96 minojA]
Butanal, 3-methyl-o] A&} 75 FE2E52 H=4
9 I AR RS vl=t A ggkondt, dlgks
FEE2 O I B89 A el AEEldh
Retention time 6.23 minoll4] 2-Propen- amide, NN -
dimethyl-, 7.02 minojl4] 2-Propenoic acid, 2-methyl-,
2-hydroxyethyl ester, 7.28 mino|4] Limonene, 10.82 min
oll4] Benzeneacetic acid, a-oxo-, methyl ester, 10.9 min
oA Ethanone, 2-(formyloxy)-1-phenyl-, 12.61 minoix]
Cedrene, 12.84minol|A] Thujopsene, 15.67 min¥} 15.76
minoll4] 2-Propenoic acid, oxybis(methyl-2, 1-ethanediyl)
ester, 18.85 minollx] Hexadecanoic acid, ethyl ester,
20.39 minol|A] 9,12-Octadecadienoic acid, ethyl ester,
20.45 minol|4] Ethyl Oleate”} A== Ic)
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Zt31 QltH(Jonathan & Nataila, 2007).
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[Figure 4] Total ion chromatography of Chelidonium
majus var, asiaticum distilled water
extract analyzed by GC/MS,
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[Figure 5] Total ion chromatography of Chelidonium
majus var, asiaticum ethanol extract
analyzed by GC/MS,
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(Table 4) Compounds in Chelidonium majus var, asiaticum distilled water extract,

Retention time b beed
Peak no. Compound (min.) peak area
' (o)
Propanal, 2-methyl- 1.59 3343
2 Butanal, 3-methyl- 1.96 66.57
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(Table 5) Compounds in Chelidonium majus var, asiaticum Ethanol extract,

Peak o Conpound Reteiontine Nomlized.
1 2-Propenamide, N,N-dimethyl- 6.23 18.74
2 2-Propenoic acid, 2-methyl-, 2-hydroxyethyl ester 7.02 3.65
3 Limonene 7.28 1.03
4 Benzeneacetic acid, a-oxo-, methyl ester 10.82 7.53
5 Ethanone, 2-(formyloxy)-1-phenyl- 10.90 10.70
6 Cedrene 12.61 2.71
7 Thujopsene 12.84 1.92
8 2-Propenoic acid, oxybis(methyl-2, 1-ethanediyl) ester 15.67 7.33
9 2-Propenoic acid, oxybis(methyl-2, 1-ethanediyl) ester 15.76 2.81
10 Hexadecanoic acid, ethyl ester 18.85 444
11 9,12-Octadecadienoic acid, ethyl ester 20.39 10.29
12 Ethyl Oleate 20.45 8.85
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[Figure 6] Reflectance curve of silk fabrics dyed with
Chelidonium majus var, asiaticum distilled
water extracts (40 ¢, 60 min),
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[Figure 7] Reflectance curve of silk fabrics dyed with
Chelidonium majus var, asiaticum ethanol
extracts (40 ‘¢, 60 min),
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[Figure 8] Effect of dyeing concentration on the dye
uptake of silk fabrics dyed with
Chelidonium majus var, asiaticum extracts
(40 ¢, 60 min)
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o @ ol FE= AHEE KiSghe] S7REl vl
o SRR 3%HREE ofF x| AT F7P}
ol A4 edo} =AY Y Yehlie bl wg
& AuHEgtal 1 sk [Figure 9]el Hebsich. S5
FEER QN AR bEe 99wt IS
5 ZRled dee FEER dAF dwe

3%(o.w.f) FEZAIE ket S71HE UERAL 11 o] Fe]
FrollME Ao HskE UERA] eistrt. wetbA ol
FEE o3t B =) AMFAE 7| fJErE
3%(0.w.f) Awe] g Fray FRE F9E A8 &
Actar gt

70

b" value

—e—Distilled water Extract
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1 1

20 !
1 2 3 L 5

Dye Concentration(%)

[Figure 9] Effect of dyeing concentration on the b*
value of silk fabrics dyed with Chelidonium
majus var, asiaticum extracts (40 ¢, 60
min),
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o] AL [Figure 10]o] YRS, Aekst A W3}
#2S 98 CIEL, a, b 3ke] Wa}= <Table 7>l L}
Bt S/ FEEE G AAEL 40 Tl
AE FEE Holn o]F 257t S| wet a4t
& k= glthrt 80 Tolde] agor] F7teh=

AZ Belth. ol FR4 FEEC @yl At 1
&
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ol A = oz wWaskel KIS ol 27k
Ao g ¥e] ZrKSul & Choi, 1994). 3+ 257} =o}

A5 =77} sty 80 Colde] oA
L7t bgkol S48l 7haske] wv|n)r} 7hast
O[T Bk Aoz wiMe] dohk= AL Hlwt
AL} o= 71E¢] A8 A7(Choi et al., 2004)2} &
st A2 Bt dehE FEEE AN A2 40
oM 7Pg e RS Holal, o]F R el A
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[Figure 10] Effect of dyeing temperature on the dye
uptake of silk fabrics with Chelidonium
majus var, asiaticum extracts (Distilled
water extract; 5%(o.w.f), Ethanol extract;
4%(o.w f), 60 min),
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(Table 7) CIE L*a*b* values of silk fabrics with Chelidonium majus var,

asiaticum extracts by dyeing

temperature,
Temperature Distilled water extract Ethanol extract
(C) L a’ L a b’
30 83.74 0.53 41.45 78.17 3.24 58.92
40 80.53 1.57 41.65 7794 2.54 58.54
50 78.12 2.4 39.97 79.23 2.01 53.55
60 76.19 2.66 37.86 78.75 1.94 52.02
70 75.02 2.714 35.81 79.49 1.53 49.38
80 73.46 3.22 36.21 72.64 2.83 47.44
90 70.71 3.78 34.24 71.88 3.42 45.63

G 2257 Wowh) FEo| e FEEe 4|
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©
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[Figure 11] Effect of dyeing time on the dye uptake
of silk fabrics dyed with Chelidonium majus var,
asiaticum extracts (Distilled water extract; 5%(o.w.f),
Ethanol extract; 4%(o.w.f), 40 C).
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(Table 8) Color characteristics of silk fabrics with Chelidonium majus var, asiaticum extracts by different

mordanting,

Color
image

V/C

Mordant K/S

Solvent

2.24 80.53 1.57 41.65 245Y 7.92/6.02

None

Al 2.10 72.68 0.55 31.68 3.00 Y 7.11/4.54

Distilled

water

Cu 2.33 73.97 -0.95 34.50 378 Y 7.24/4.87

extract

487Y 5.82/3.08

22.30

3.59 59.92 -1.84

Fe

3.25 77.94 2.54 58.54 282Y 4.65/8.57

None

374 Y 7.59/7.45

52.16

Al 2.23 77.39 -0.52

Ethanol

Cu 2.54 77.90 -1.59 52.96 411Y 7.64/7.51

extract

4.66 Y 5.80/4.76

34.14

4.43 59.69 -1.56

Fe

(Table 9) Colorfastness of silk fabrics with Chelidonium majus var, asiaticum extracts,
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