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Dyeing of silk with natural dyes from Atractylodes japonica

Sang Yool Kim '
Dept. of Clothing & Textiles, Mokpo National University, Korea

Abstract

The fabric, 100% Silk, was dyed with Atractylodes japonica extract solution. The effects of concentration of
extracts (colorant), temperature of dyeing, time of dyeing and pH of dye bath were studied. As the concentration
of extracts increased, color strength (K/S value) increased progressively. The K/S values increased with raising
temperature, time and proper conditions were 80C and 80 minutes. Maximum K/S value was obtained at pH 3.
The K/S values of mordanted fabrics were increased with increasing mordant concentration up to specific values.
Surface color of dyed and mordanted fabrics were yellowish. Light color fastness of fabric with mordanting was
fairly good 3/4 rating. The mordanted silk fabrics showed excellent antibacterial activity. The silk fabric dyed with
Atractylodes japonica extract showed a superior UV protective property.
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FolA o, o= ehdith(Park, 2006), 4
A o](Son & Shin, 2006), 7tutE(Park, 2007), Ak
H]Z}Fo(Hwangbo et al, 2006), 3-(Bai, 2005), 7=
(Lee & Jang, 2010), HUTF(Yi et al., 2010), =
(Hong, 2010), FZ(Jung & Suh, 2001), ZH(Lee &
Jang, 2003), 3|uk(Park & Oh, 2004), &7 LA
(Bae et al., 2004), 2 Z{Dho & Kang, 2005), 14
Z(Kim et al., 2007), $.T](Bai, 2008), I }E(Han
et al., 2008), WA E(Choi & Kim, 2009) 5 A =-&
A @ AFEAE S SEt LA St ATt 5
o] Huxy glow, HAFM| Argatet i3t
Qg HAM o] thEr At 2 Akt 7hsRt
lof dfgh &+ Egh 2Hsth(Kim, 2012).
Hre w3l &3l thad 2EAEEA 1
Az 7% AS S B WEo| §tof
o] E L itk 7haH A9 Foll wet
ezt
£ WE2 45 Uch(Bang et al., 2004).
Ao 2AE 1T AokRA WES A5
=242 A atractylon, 3- 3 -hydroxyatratylon, selina-4
(14), 7 (11)-dien-8-one™} terpene 7] 3}¢HEo| thgk
© 2 359 Eo] Qa1 ESE hinesol, A -eudesmol 5
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wo] Qlo] FAER o857 sFlth(Park, 1999).
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Atractylodes japonica®} A. macrocephala

{Table 1> Characteristics of silk fabric
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Il. Experimental

1) Materials

As Al AR EE A™sto] AlgE ARG
on, I 542 (Table 1)} Zth AbF= AlF oF
Aol A Fdsto] ARg-sETE W AAIST Al mi
A|(AIK(SOy); - H,0), Fe o A (FeSO, - 7TH,0), Cu
o) G A|(CuSO; - 5H,0) & 7]e} AJoF 52 15 A<k
= Itz ARSI

2) Preparatin of dye
AF(ME) 100gS 254 1L "7kt & 100T
oA 60 B FE ok MA FEHE ojatst

of GRYANOR A§IgT

jatod

Weave Fabric counts Weight Thickness Fiber content
(threads/5cm) (g/n?) (mm)
Plain 144x120 0.16 Silk 100%
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3) Dyeing
A M 2EAE o], AR & &4] 1:100,

M 2EE 10~100% viv, QAL 50~90C, XA
ZF 20~120%, pH 2~112 HSIA|Z]HA IREA7|
(Daelim Starlet Engineering, Model DL-6000)& ©|
8, QAT The KIS S HILEASe] H

O» W1

Mk FENFE, GULE, GANZE W pHY G
& wEHeh

4) Mordantig

W HAZ Al Cu, Fe 52 AME, 9%
SOl EelEl HAxAS o]gste] &
40°Cofl A 2027+ A 9 Suf s, %H]
A 22N 100% viv, 80°CollA] 80E7H °§
S AAEIAL ol gt H A A HAHS ¢t
o] 7+ i AR 27, HE(1~5% ow.f) L ujdHo|
whE f2gS v aEskgich

5) Color measurement

Handy type colormeter(Color System Co. Model
£ AFES}e] 40000 4] 700nm AFO]E 10nm
Z_PZ‘} o2 FTHEARES 243 & Kubelka-Munk
Aol oJ3] KIS gk Z43te] @My vlm 23

sheict.

K/S=(1—R)*2R
o714 R: EHRARE, K: 347, S ARHAIS:

6) Fastness tests
AEHA ] == Launder-o-meterS AFE-3}o] KS K
ISO 105 C06:2007 A2SH, Y3442 %= Fade-o-meter
= o]gate] KS K ISO 105 B02:20054, upa-7 2]
= crock-meterS ARE35}o] KS K 0650%, = A
E]Et AATCC perspiration testerS ©]-&3}o] KS
K 07154, Eg}o]Z8]d A= %= Launder-o-meter
£ AFg35}o] KS K ISO 105 D01:2005H¢f &35}¢]

7) Antibacterial property
Pty 5742 KS K 0693: 20010]] o]sto] FA|
O 2 Staphylococcus aureus(ATCC 6538)2} Klebsiella

%

W

=
=

pneumoniae(ATCC 4352)2 AMg3dlo] AT 4S
(bacteria reduction rate)2 =74 H7}slAch

8) UV protection property

A2 A4 47 58 Aen AT A4E
% ol el A4} UV-A B UV-BY] Frh
< UV-VIS-NIR Spectrophotomer(Varian, CARY 5000)
2 o§ 24T the, the 4 AMS Atk

UV E31-8(%)=(T/B)x100

UV A&(%)=100-UV F3H&(%)

A7|M T: RS Baket UV £}

B: 3712 B UV =)

Ill. Result and Discussion

1. Effect of dyeing conditions

Fig. 12 @425 80T, AT 8024 4
As S o MAEE 10~100% vivell THE K/S gt
o) WS Uehd Aotk MasEr) Fr1aes
K/S ZFe 23] 2713+ 100% vivoll A 2 K/S
Zre e Gtk o]9f Zo] A% =& Malkrr)
FhE Gy e % Fohe A%S v,

ol RS A S e
dsge) 42 ol5ol A HL A 4 2

o7t B w =) el e
et al., 2008). (Flg 1Ho] Az i
HE Iz ARERE 2711 100% V/Voﬂ*i 2df o
sago] Lhehbea sk o,

H
5
L ]

K/S{400nm)

0 10 30 50 70 90 100

Concentration of colorant (%,v/v)

<Fig. 1> Effect of concentration of colorant on K/S of
silk fabric dyed with Atractylodes japonica Koidz.
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(Fig. 2)= A5 MAEE 100% viv, 83002 ¢
e U GuLEd] BE GAYKS)S Wt
Uehdl Aolth HJMewr} 27132 oA
Z7hoto] AALEE BOTAA] Hh KIS ghe 2
AFo] Lol At ok Askahe Ao
Al

Hehisick SAEAES HAE dlet
SRS Lﬁtﬂiq 1\]4/\50] 0]
o2 gLyt 27135k
=] 01 2] (Trotman,

HHE ) S U8 e
A—] 0',] _,_/K]—

7"(
st Aol

il
o2
=
o
flo
o[N
N
D
F{F
E §0

)

A2t 100% viv, G 80T A
QS AL u JANZE] mE o] WEE
SAARE BOETIA 0] 45 2

450 FA4E s Adsel HAYE F

K/S(400nm)

Dyeing tempeature(C)

<Fig. 2> Effect of dyeing temperature on K/S of silk
fabric dyed with Atractylodes japonica Koidz.

-
5}

K/S (400nm)

Dyeing time(min)

<Fig. 3> Effect of dyeing time on K/S of silk fabric
dyed with Atractylodes japonica Koidz.

3 Z7hste A
o4 K/S 7t 10.83.0.2 Hof QA4S Vel F 1
0]AFe] A|7tof| A= #|8lelH oL, K/S 4f 8.16~8.24 2

9] FYol mesh S »}E}umuk o= ]

A7 8087 AR el =

= Maxof o] ZPFE o o]= Al

ol 78t E o ool & (IUSH 7=

LERA] gh=thal *JMQOVJE}. oA 2 AR

Ao A AA FMAFE g0 o]ztal AR EHCH

A M 100% viv, 80 Coll A 8027 I

SHLS W se) pHk Gael AL JFS

(Fig. 4y° Lehy Itk ¢80l A O2 Wl uf

o AMA e F7sHe A Yehglom, pH 3

oA Hoh GAAL UrEhH‘”ﬂ} ol & %2 pH

7F S olskl A oAl *é%t H717d ot

=717} 8 @l(~NH )?5‘}71] Huz g ljmg 11471]

S, AR FEE A4y

of o3l o] fiz]=HA &

o] FAHWA £ ANL e
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7 o|A}o] EH Ao
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<Fig. 4> Effect of pH on K/S of silk fabric dyed with
Atractylodes japonica Koidz.
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2. Effect of mordanting conditions
(Fig. 5)¢} (Fig. 6)2 Wi @A Q] F57 A s

L UHOﬂH“”Oﬂ w2 FAMAYKS)E] HIE vEhd
oz (Fig. 5= **UH‘”‘YSP AAES] KIS ghe] Wzt
L}E]—LH Aolth AMZAL MAkL 100% v,
Ao §0C, FMA ]7& 80&o0]¢low, iAo
w2 X o] Mok J&eﬂxl °*°P 400nm
oA KISE ZAstalct Al mid Al FAHKIS)

BAl mCumFe

:

<Fig. 5> Relation between concentration of mordants
and K/S value of silk fabric dyed with Atractylodes
Japonica Koidz by pre-mordanting method.

K/S(400nm)

w

=)

1 3 3 4 5
Mordant concentration(%,0.w.f.)

i1 5

2 AR sEof whE & wishs BHEA koo
U, 3% ow.LollA o K/ISE Itk Cu mjgo] A
% MG F& 3% ow.LoARE FulHK/S 10.83)
B} 5 GRS 2olow, %A KIS gt
S YRt Fe A= 1~2%(o.w.£)7FA] Fuf
ol wla) Az Worort 3% ol Fhshe
Ak Balom, 3%00A 2o K/S gk YEhi Sl
th (Fig. 6)= T A2 4-9-2] K/S 3ol wis}

oAl @CumFe

K/S(400nm)

2 4
Mordant concentration(%,0.w.f.)

<Fig. 6> Relation between concentration of mordants
and K/S value of silk fabric dyed with Atractylodes
Jjaponica Koidz by post-mordanting method.

{Table 2> Color change of silk fabrics dyed with Atractlodes japonica Koidz pre-mordanted method

L* a* b* AE*ab H V/IC

Untreated 87.31 0.31 11.20 0.00 8.61/1.95
Mordants | Concentration(%, o.w.f.)

1 58.05 9.64 30.07 35.78 0.62Y 5.62/5.12

2 57.92 9.30 29.46 36.08 0.74Y 5.64/5.01

Al 3 55.91 9.03 28.73 37.09 0.84Y 5.43/4.87

4 56.16 9.03 28.84 36.83 0.83Y 5.45/4.88

5 56.40 9.13 29.07 36.82 0.81Y 5.47/4.93

1 53.56 8.54 27.94 38.67 1.06Y 5.19/4.83

2 50.99 8.74 28.00 40.87 0.94Y 4.94/4.72

Cu 3 50.69 8.96 2822 41.66 0.86Y 4.91/4.70

4 43.98 9.12 28.90 42.86 0.84Y 4.75/4.67

5 50.82 9.03 28.82 41.48 0.89Y 4.93/4.81

1 47.58 4.88 2248 41.72 2.09Y 4.61/3.70

2 46.47 5.06 20.73 4223 2.56Y 4.51/3.39

Fe 3 42.49 5.95 20.53 46.09 2.72Y 4.12/3.35

4 43.36 543 20.63 45.52 2.64Y 421/3.37

5 43.96 4.96 21.69 44.63 2.38Y 4.26/3.52
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gt AZzo] st WAA F

% 22RE o8

7S A E= 3%, Cu
AL 4% owf oA =& K/S

22 Mas QM

uHdeﬂ l"—E tﬂ

sl e muae] wWals teh Aow

L*= BEs, +a* Y red, —a* YoF2 green A

Fe2o el +b* WS yellow,
blue Mo 20| HalE, He

(Value), C+= F%=(Chroma)E YeERH Ho|ch

—b* Hopvag:’\%

Al AK(Hue), V&= H e

(Table 3& Foh9l Helat H9e] ERA wia
24 e Aele] ool i Astetel ol
£ AT Ui, BE uaA Ao 49 A
A F)ul7k F74sHe RS derielon, Mz
A4 bro] A9 el Aol ofs) B4 70|} %
e AFS BPom, AL YARL ek
otk Awis Fojel QA Azt v mshe] S}
she AT UEhglon, A SE) we 2

(Table 2)= AIvi Y 2|3t AZEe) Hd el WHshe Holx] gtk
£ Uehd Zos W= L*of A9, w5 dX A
AP dAlEo] vlste] frasto] Ajifo] o F4 3) Colorfastness
A d%de Ao, Fe MlAA1o ¢ 7 2 (Table 4)= 7o A4 A= FA =, of
3o g2 Aslstgch MAZA S a*x o] A, AM 7] AA| = Al 3%, Cu 5%, Fe 4% o.w.f.2 40Co| A
n7h S7behs AEe UEhlen, Fe iAo 7 2023 Sl dA=S 4% =S 54T
S 7P s HA 7|vE ehl ek AdaRe Aok
b*2] 79, mAE] dA=o] vlste] wig 5 AM UFARE -, g @M AA ol wis)
A2 a2 A 7Iv7t Skt Ade et w9 A L= S Hol Al g B
Hew, Fe M Ao 45 7 w2 24 7]v] 4 45+, Cu 9l Fe 9] 9MAZEL 345HCR
{Table 3> Color change of silk fabrics dyed with Atractlodes japonica Koidz post-mordanted method
L* a* b* AE*ab H V/IC
Untreated 8731 0.31 11.20 0.00 8.61/1.95
Mordants  |Concentration(%, o.w.f.)
1 55.36 8.29 26.75 36.43 1.10Y 5.37/4.54
2 54.73 834 27.60 37.39 1.03Y 5.31/4.65
Al 3 51.64 941 29.42 41.11 0.75Y 5.01/4.93
4 5347 8.03 27.01 38.15 1.22Y 5.19/4.53
5 5441 7.81 26.95 37.30 1.34Y 5.28/4.52
1 57.02 742 25.59 3432 1.39Y 5.53/4.34
2 53.14 6.71 25.06 37.11 1.80Y 5.15/4.16
Cu 3 52.87 6.26 24.28 37.72 2.02Y 5.13/4.02
4 50.93 5.99 24.27 390.11 2.19Y 4.94/3.97
5 49.95 5.92 24.09 39.97 224Y 4.84/3.94
1 46.86 4.62 19.26 41.51 2.82Y 4.54/3.19
2 41.15 3.14 16.80 46.62 3.89Y 3.9912.74
Fe 3 40.29 246 16.02 47.36 449Y 3912.62
4 39.54 2.29 15.79 48.07 4.65Y 3.84/2.59
5 43.40 2.48 16.21 44.29 447Y 4.21/2.65

- 366 -



Vol. 22, No. 3 4|

i1 7

{Table 4> Colorfastness of silk fabrics dyed with Afractylodes japonica Koidz and mordanted with various mordants

Dry cleaning Washing ) Perspiration
- - Rubbing — -
. . Stain Stain Acidic Alkaline
Silk | Light - -
Fade | Fade | Stain Stain
Silk |Cotton Silk |Cotton| Dry | Wet | Fade —— Fade —
Silk |Cotton Silk |Cotton
Dyed 2 45 | 45 | 45 3 45 | 45 | 45 | 45 | 45 | 45 | 45 4 34 | 34
Al 4 45 | 45 | 45 4 45 | 45 | 45 | 45 | 45 | 45 | 45 3 34 | 34
Cu 34 | 45 | 45 | 45 2 45 | 45 | 45 | 45 | 45 | 45 | 45 3 34 | 34
Fe 34 | 45 | 45 | 45 | 23 | 45 | 45 | 45 | 45 | 45 | 45 | 45 4 4 4
AdtA o] AAGMAR Y AR Tl= =8 A3 {Table 5> Antibacterial property of silk fabrics dyed
Fr g s A9 el et =etolZay with Atractylodes japonica Koidz and mordanted with
9] 7%, MM 9 Qo] QM Ei ujgd A] 4~5  Vvarious mordants
SHoR & IS Holx| it 3, AEAE Antibacterial | Bacteria reduction rate (%)
L= HEM glo] Cu MiE AM ARE2 #]3}3t property Staphylococcus | Klebsiella
Aot Al 9 Feol 49 155 4 B fAshe Sk fabrics aureus | pneumoniae
A0E dehglon, 09 4550 AEg u Unreaed 464 20
oAtk oA s ool @ wjgdAe] et 2 W Dyed 00 173
S} gee @ 4 qdlon, BAREY 49 ¢ Al mordunied 99 9.9
el Al 2 Cu WEM] AL k7 xalatglo Cu mordanted 99.9 99.9
H, 71 9 AZrE U5}y Yt oz Al of Fe mordanted 99.9 99.9

o A A=z A5t BRI 1 9 A
of Aol 2 W7t ¢l
o WEYt

4) Antibacterial property

(Table 4)= AMF 25 MA2 AT 100%v/v,
QUL 80T, PAAZE 803N PAet A B}
m FA] = Al 3%, Cu 5%, Fe 4%(o.w.f)ZE 40Cof
Al 2087 Sufjd AR AAES dHadE &
olH 7| $Jsto] SHAE ALK Staphylococeus aureus)
T} W B 7 o+ (Klebsiella pneunmoniae)S AHg-, A+t
Fol 18417} ol F9] H@&E ZAN] BT 7
F4E e otk FUEEATE 9 Ut
ol thafiAl AT AR 2]

5) UV protection property

A AptE-E Aol A FoAZE o
Fpeia] oFe AoJM MEES UEhH, 24
A}tk R]4>(ultraviolet protection factor, = UPF)&= A|
& qlo] BitE Bt ApelAlof tigt AlmE Fagt
Bt A4 9] BleS vebdnh ApejAde ek
Ao HAEdes AAA dHepds sk
HR1E GA e, 95 =35 ST
315~400nme] 2oJ A1 A(UV-A, 3t Aol &2
AL AD), TR O] Eto] 1, Ao BF
ZH == Sun-Bum A4S Zefisiy, oEE
Mz AFE FAsHE 3 290-3150me] 2]
B(UV-B, 3314 A9l4), Aatargo] gl
180~2900me] 2241 C(UV-C, Thobg 2ol &.e
AR E FEITE Fuke] FAL AFHE(UV-A
% UV-B) 9 A9IA1 A 4(UPF) R Lehod, A
AT 247 ofst 14714 FAshec

212]41 UV-A(315~400mm) 2] 2Pk AJofA] 1]

> 40 O

o
o
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{Table 6> Ultraviolet protection property of silk fabrics
dyed with Atractylodes japonica Koidz and mordanted
with various mordants

Silk | UV-R(%) | UV-A(%) | UV-B(%) | UPF
Undyed | 813 779 9024 9
Dyed 953 94.9 96.9 30
Al 96.8 96.6 97.6 38
Cu 98.1 98.0 983 50+
Fe 97.2 97.0 97.8 43

UV-R: 290~400nm, UV-A: 315~400nm, UV-B: 290~315
nm

AN ZE Aol 77.9%0] HlE AME H$
9M9%E AFF T Aol ofgt ApejAl AHEA
o] FolE Beld 4= A%, E3F i Al 96.6~

98.0%o.2 el o AEA ] F7Ietglon,
UV-B(290~315mm) 2] ZFeh&-2 u] &l 29| 92.4%
of wlaale] A A] 96.9%E kAol FHojH
& Folst o, mg Al 97.6~983%2] AHES
2Tk 24l A SUPF)E v Ga 259 9
of vl M E= X H e A 30 ool
o, Cu W A] 50+2 U3t AHEA Q| HolE
eI

0% 4 ek

IV. Conclusion

NF 2 M2 olgdtel AHES AT 1)
GURAG] W2 G, gl g AN Wak
2% A% 9 FRS BHF A, e 2
e Az Adch

LARE ol At B9, A KIS g

= 100% viv, G-
= 80T, QMA7E 80509 OH, Fo] pH7 o

2eldd el g uie dsren), s
ikl shel Y4 TN AT ek

942 trehyeic
2. vhdel ofat @4 AREY Gage Uy
©& Al Fe, Cu 2208 Z7}3kit}h. THM o] W3}
oA mhg He) A BEE v o At 4
A meon, Fojde] uls) Avje A Qurgo
= A8 Sulel 8 Az Fog AolE A

7|vls g8 Zu)k F7kekint ERAE YAY
Bge ey gl

3. o] ofa) AP RS T 24 A
Sl durE o R PR FFE ehiglon]. 3

3
BT 99.9%9) ARULEE Hol AF F
o) Aol AL FRHEHE U 5

2
n

3 ne
2 fo

o x o B rl

FAT, 715H AAGREA 7
Sl 2ol KIS ghe ehiE 9
= 100% v/v, ML 80T, FAMA|

ol o

Al 3%, Cu= 4%, Fe: 3%, S Alofl= Al Cu,
Fe= 242+ 3%, 5%, 4% | K/S 3F& YErd
oh ESH dFAR e S, gt ¢ ?Eﬁ?l A}
QA AFEAL] Ko7yt 7hsste] HE &

A g AR Zo thEh anRe] a7t 57}?‘&.‘
obsf & uff 2 e A5 fARELS )
g5 e 7IEARE AFY F ke weE

ru{o rﬁ
mE ot

i)
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