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A Study on the Dyeability and Antimicrobial Activity of Turmeric I
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Abstract

Turmeric is aromatic, perennial herb, up to 1m high and distributed in East Asia. Parts used of it
Rhizomes and is known to be used a medicinal stuff yellow dye stuff from past to nowadays in the Oriental
region. The objectives of this study were to investigate and to compare to the dyeability of Turmeric
according to pH, temperature, mordants, and the antimicrobial properties of wool dyed with turmeric . The
results of this study are as follows: The wavelengths of the strongest absorption of Turmeric extract were
420 nm respectively. The extracted dye from Turmeric has affinity to wool. The dyeing rates are decreased
according to diluting times and the dyeing rates are increased according to high temperature. The color of
pH 3-7 is yellow green, over pH 9 is tumed to orange yellow. The color of the non-mordant sample is
yellow but it changed to bright yellow by Al, to orange yellow by Cu mordant, and to brown yellow by Fe
mordant. The launder fastness and is not good, 2-4 grade and the light fastness is bad, 2-3 grade, but the
dry-cleaning fastness is generally good, 4-5 grade. The fabrics dyed with Turmeric extract showed high

antibacterial property on Staphylococcus aureus .

Key Words: Turmeric(£3), Dyeability(82}H4]), Fastness(7 £ %), Color difference(A4 2}), Antimicrobial

Activity(JF4)
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A 1-5%, =188 R oF 24%, 247 5%, 22
4%, 3 16% SO TAH ey, 23 1
Ao MY BAA AR oo Mie veh,
, A3 o7 Sol Mo R 25U of AMHEH
ko], £3] 7 l(curcumine) F & 2}-§-0]
oA, AP A 5= FofA R e AHEE
4 2 A E 59 curry powder IR 2 ¢

R3S @ b

4

N

o
1=

u)
=

3 A9



A& S50 i GRS m
of A dojz|n, 1 FRAL <> 2T,
OH 0
R A ALK
HO Z0H
R.=R.=¥ K. PPN
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1. N2 & A

QAL S RETA ATFAA
Feye AgEom, Ha 4

09050 A4 E EE BEE AMESH LT, AR
542 <w1>3 2t

ANEEY A +E8
g 15 AloFe AMESHA
AFek 2 1] 45 (ALO(CH3COO)s), B4 (FeSO4 -
TH20), o}A| B 4F2] ((CH3C00)2Cu - H20)5 At

gohqet



279 FMGat S0l 2et AL | 51
(H1) M9 E4
yarn count
fiber content(%) weave density(warpsweft/5em) = weight(g/m?%
wWarp weft
wool 100 plain 142*136 1/52 1/68 103

2. MA %5 6087 7ha B FH4E WA S SLS
2.5g/L-8&-H 40T ol A 10 27+ 423 A 2] 5o AL--5}

7o) BH4 FEUS 142 FRS 1000m ok
of B4t &4 100g & Y1 & 50T oA 2 2) 2o wE MY Al EE &5 SR
gksto] 18 Al7F &3, 23 &2 FF/-5 1,000ml2 FZNS 108] 2 3]43}e] pH 58 245, £H]
P 2% 5000 9 A7 &3] HER AE 1:100(100mD) E 3}od &= 40, 60, 80 % 100C Z+2Z+
Zof Glass Filter2 7, of 3tsto] M iamHH o A 6087t 71 E3 & SRR YAlSaL. SLS
1400 ml 2 AX5}oich 230 e FEHES  25gL8 40004 10 83t £ A elsko] 4185

22 1Kg g WE&GL)E %
A percolation L sonication ¥ -
stAon, 2&H 500m S A F st
TAAE AAA BHE AHEiEA)= A

lo

=
=

Spectrophotometer(UV/VIS 8700 Spectrometer,
UNICAM)Z AHg-3}o] 3+ 350-700 nmojj A 2+z}

=35rodnt.

4. HPLC ABEH

T4 2 2 0} & 72 2] (SHIMATZU LC-6A)2}
7} 8 54 2 U B (SHIMATZU SPD 6A)S AHg-5}04,
239 3R 2297 W £2 0] HPLCA
H=ge 24ea

5. &

D @Az 2 MG ANFEE &9 F
R4 22902 S, 10 vh, 209 L 30w 72} 5]
45}o] pH 5, €] 1:100(100m) 2 3}o] 100°C o] A]
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k.

3 pHol T2 QA ABTE SE0) FR5 5
Zol2 10012 8| 45}e] pH3, 5,7, 9% 242 2%

3 NS 24| 1:100(100ml) 2 5} &%= 100T
A 6027 7HET & S RaE WSkl SLS
2.5g/L-&N 40°C ol A 10 B7F 2 2 &) 5ho] AFE-8}
%ot

4 midA g AFE W g A EE
Fo FENE 10 9] 345tk pHS2T
H] 1:100(100mh = 3} 100 ol 4] 6087 71d
Z222 WA, SLS 2.5g/L8% 40T
0 27 A~ A 2| slo] AE-SF ATt

(o]

i

of¥

E

6. o XMal(Fuig)

5.9 49 H)ok grol g A& W FHA 3%
((FeSO4 - TH20, (CH3COO)2 - Cu - H20, Al20
(CH3COO) - 4H20)2] &% 1% o.w.f., 9] 1:809)
mj g elofl A 60T 2 405 Bt B FH42 Yo
Alsto] uj & & 2] st ot

Zk

2 AE Y MR SE

7. Total K/S
S g g A$ 2wkt
87} = (Kubetka-Munk) 4]

o gaAle 8 =43}
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K/S=(1-Ry"™

K : 333 7 4=(light absorbing factor)
S : A2l A 4=(light scattering factor)
R : HYAFE(reflectance)

K/S gh& AF&sts Bolle HdErabgolA
Fote W wAE K/S9 3. 7-5l= Total
K/S7b oloH, b @ Aol A Total K/SE 28] A
gate g, 2 A oAl Total K/SE AFE3AH
Z M} 7} (Datacolor SF 600 Plus, Datacolor, USA)S Al
gslgon, £F 22402 GALE, pH % 1)
AAE 7t7] 24 stof GG 2 E ThAIRA
380-720nm2] wtAFof 4] 10nm 7H2] 0 & E HEFALS
& Z#3}o] Kubelka-Munk 4o 2j3f A& % K/S
2 Fhaol Total K/SZhe AHE3HATH M
Computer Color Matching System(CCM, Datacolor,
America)& AH88Fo] L*, a*, b¥*gl-& S4514,
Huntere] 4 2} 4190] ]3] 78} t}.

il

8. gAMHEz14

-EF o A3 2 3% of AA(AL Cu, Fe)| 2j gt |4
o dis) dFFAFE AR, dFAFA =S
Hapol v, AT ARALEE KS K

0700 of <] # &} o} Fade-O-meter( Atlas Electric

Device Co.)&, MEFA R E = KS K 0430 A-19]] 2]

Asta Setol ey AR E= KS K0644o] oA

3}od Launder- O-meter(Yasuda, Japan)Z Z}7Z} 2

4 - Briet

©

. 8t3M Al&8(Antimirobial activity test)

SF B M Eo gdAdE HEoH7] Slsto] Al
458 A E T AL -9l Staphylococeus aureus
(ATCC 29737)¢} ) & 7+ (Klebsiella pneumonia)<
Ag-8hgich A8 S Nutrient 2 4] 8l 2] of] HE3}
of 37 Co A B ujeFat gl oo, LA ul | &t
QAR oA B RS Sashenh

1) A8 A g3 Al E -2 Nutrient I3 8l %] of
FAFE BUA F 1 9] £F FEEC 44
paper disk S £ 37 C ol A] a4k wjdet & A&
& warelsch
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2) A WA FFE AW eF JYEE 05
em -1 cem ©]3Fe] A7) 2 A3t G- 0.2 g2 10%-
107 cell/ml ¥] %= 2 Saline 0. 2 3|43 F A4 8] 4]
N4 T E7EY] 37CAA SHEY FAT F
Saline 0. & A& 3}A 34 8t0] mAH) Ao Zuta}
of thA} 37 SR HjdY A, EAT FAL
2Hcolony) & Al43te] ol A § 75 2kl
FHe e AUt

o 23 #H 23

1. UV AHEH

1) Mol B2 UVALEZ

Lo W2 &4 £E5E Ho|F gotE7] ¢
sfof, M3 FH42 250 83 25E 42
of diafA Uv aﬂ, jo =Aslglom, 1 Ax
<> W <1353 2ok
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2F9 wehs &2 420 nm H2of 7 2. HPLC AHIEH
AF P F AN E Veb o] B A S O 5
o, o2t il 799] - Aupe} Y| gt et o 2 Zahgo) ofate) mpok 9l Bl 55
fujo] upat &F FEES o7t e A2 34l HPLC ~flEgo] da| &§5 1 glon, &5
et &, 4ege&s s AAES A0t 5 2250 S3HE FAS Am Y] 95t &5
F5E AT H SR yellowd A FEo] e g 2EH U SRe 2EN HPLC A9 EYS
o, £EE &0 Ut HH4 5N 3 4 245t on, 1 AdE <5 9 <16 Pt
A AdEo] Aon gl ofAr S Bt
gojjo] wE HPLC AHERE v 24, o
2) £E9%09| pHoj M2 UV-Spectrum H3t g 2 Eo| {4 &2 83| HPLC 29
S M FEE pHE pH3,5,7,9, 112 24 =30 yart oi v AOE YEhUA 75
3}o UV-Spectrum W3l& Ao, 1 A1t F22To|| H|3 tha: theF3 Ao = oAbt ol
B <1Y4>9 Zoh 3 Aute wjehgo] ZFof Hls) gufj4o] £
pH Z 7 0] S/ o)3HpH 3~T)oll A Aol A Rof 7 233

A

ot - A S(yellow) 2 2 Lhet g ow, AL 4z
(Na2CO2)Z A 7}8lo] pH 9 H ol AT ol u}

3}7) Z((orange) BisI3l At} o] g3t Aut= &
”EH AR st 3o F AR F2
of Walvh 2 Ao ofd=n, dhae) el
2 H7}ste] pH 11 o] A4fo] = 334 F(orange)
ol Mzw FA3| HAE = AR tefigrh ol
3 FAMS pH 11 o4 g7 e 2olA= &5
S9] M Ho| BHajx|o] MAfo] e
2 A gt &3 F& A= pHE
o]&HpH 3~7)2 2 sh= Aol anpAole; &

BT Cel=)

-
o

o
=]

é\bsorbance
w

400 500
wavelengininm)

(1d4) HELEe F5Y9] pHol 2 UV-Spectrum HE
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343} pH 52 LA 51A 24 3}0], 100l A 60 £
7F sl 248 WA ¥, AHIHSLS 2.5
Qo 407, 108 7P FM L 9] A7H Color value)t
Total K/SE AH&31 9 o, 1 A= <w2>9F et

(H2) gMH|S0l TiE HMY
3 A Color value Total
= L* a* b* K/S
54 55.03 24.73 | 65.12 |319.35
104y 56.72 26.02 | 66.88 298,95
204} 61.53 22.45 | 71.86 | 270.16
304 64.36 17.14 | 73.04 |236.56
504} 71.16 12.93 | 77.09 1[180.83
4. BM2c0| TR FAY
23o melMol A4 SEE wAsty| 95tel
S FEU] FM L5 F 40, 60, 80, 100T 2 7
2k 235k 7 pHi= A (pH 5)3HA 5od 60 £-7F
BT EReR WeAR B, £WEHSLS 258 &
N, 40T, 10 7h) G20 AZH( Color value)t

o

(B3) HMeEo| mE HM

Total K/SE At&slgom, 7 Axmts <#3>31 2
o, &z of wE Total K/SZLe] HEE 1gf==2
LhER e <1753 2o

AN 2z 7l ol 42 Total K/S Fhol # A 1,
L*gro] o= Ao ® Ueyth & 2ol 2o
Ao = dM =7t &4 5 Fago] wor
A Moz e of o Zejut ol A
= A7 =

= olelat °ﬂ EHffP Fo

o]

AN e

A~
T

ﬂJ
i

N
fo
-4
i
o

E=lis

ol

e

ol
o

pHE B437] 915}
10 2 ] 4j3of pH
< €1] 1:100(100ml)

O
g
> o) A
7 7tds & 54
4

40T oA 10 B2t

=
T

=9 &
3,5,7,92 z+7+
2 3to] 2% 100T o)A 60

2 Y

2

Ao

[e)

Z=A|3FaL. SLS 2,5g/L&<H
£ A 25t gAML o] MIH( Color value)i} Total
K/SE At&stgon, O Aite <¥4>9 701, p

of| w2 Total K/SGE2] ¥ 3= <1 Y>3} Zret.

(#4) pHo| mE HAM4H

o Color value Total " Color value Total
= L* a* b* K/S p L* a b* K/S
40T 74.99 21.27 94.08 262,43 3 52.68 26,64 61.18 318.27
60T 72.22 24.04 | 90.84 270.91 5 56.72 26.02 66.88 298.95
80T 66.35 25.38 81.26 274.51 7 56.79 21.72 66.09 29277
100TC 56.72 26.02 66.88 298.95 9 64.78 7.97 56.99 119.77
36
=)
o) - — bl
0
92:95
= g 0
ﬁ -
B m =
(11}
2%
-4 Vid 0
=] i L -
0 L L L L 3 5 H o
ry €0 w0 1m
PH
Terpaahrg*C)
(a’7) SM2s0 o2 Total K/S %ol W3} (238) pHo| 2 Total K/S 3t Wst

—-54-



pH 901]*1% Aol
1A ¥ &}skil Total K/S %kOl A3 Wotd& &
4 olth oled A %T;qu FA 2438 o| pH
of whet xstst7] el
SFe mgM Ao o

St= AHo] antd oz} &

=

= e wel

L

6. HEM SRl WS M}

[e=]

A o

a2 opY gREA wfGAel &7l wet
ko) afol7} glo.m e, Al £l chat A4t
| der B g 97 glotel, 39l REAoz
A A 3HpH 5, £4] 1:100(100ml), 1007, 6027+ 7}
&) A& o I A 3E((FeSO4 - TH20, (CH3COO): -
Cu - H20, ALO(CH3COO)s - 4H20)2] v ¥ A 2] (5
= 1% o.w £, ] 1:80, 60T, 405 714, F5=AhHs}
o] A ZH(Color value)®} Total K/SE AF&3 o,
O A E <5859 2, v g A £Fof wE Total
K/Szke] H3h= <1y 9>8} et

>

2

(m5) MmO mS HM

) Color value Total
A T aF b K/S
Foid | 56.72 26.02 | 66.88 | 298.95
Al vid | 71.08 24.33 | 73.36 | 139.46
Cu | 47.20 20.24 | 40.58 | 208.00
~Fe i@ | 32.68 11,94 | 23.20 | 325.91
350

{773 Wool

300

250
D 200
X
Eﬂso
o
'-soo

50

o

Nong A Cy Fe
Mordant

(a9 mHxol mME Total K/S 3t
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f F A FFoll vkt 4 3H(Color value)T}t Total
K/Sgko] th=A ettt Fuf gof u]sio] Al of
@i LA brgke] 1, Cu i X = L*ghat
b*z}o] Yo, Fe UHOﬂ:‘TEh L*Zk3} bxzlo] & #] 3]
u—g%oLAolou% etogx Alujgel A&
bright yellow, Cu uj & 2] 7] 9, orange # &, Fe 1| g
, brown7| & o] MArS gheid 4= ATt

A -

o Al 7:
o

7. HEHN S50 M2 FMAZE

1) MEAR =

a9 B gMEo AerdE®E Launder-O-
meter(Yasuda, Japan)& AFM8-8}o] KS K 0430 A-19
of efAst] A FFol Wk S8k on, O
A= <3E6>3 et

22 FEEQ Mz MEIANZE

(E6)
Az s | Zod | A | Cutdg] Feuid
HEM o o 2-3 2-3 3-4 4
~ acetate 3-4 3-4 4-5 4
— cotton 1-2 1 2 2
~ nylon 1-2 1-2 2-3 2-3
- PET 4-5 4-5 4-5 4-5
— acrylic 4-5 4-5 4-5 4-5
~ wool 4 4 4-5 4
23 B GYT A mel A WE AL
NH O oFft A0 E e on, e gl A
A6 F5ol B2k Aol 7k 9l A& thebih &
WEA P Pl g T Al 71230 2 o
49 wolw, Cu vt Hx Y Fe 2= oh4 A
H8 Ao yebgth 23 BEAZ ] G4
U e SeAEE WL W U ERE e ¢

mlﬂ H:L

A LEG= T, ofMH O EV SAHEE 2P E 1,
golaE|2, of2Y, B 290] 2 5 O A
© & v,

2) E2to[3ald HEx

23 maMzo Satolazy AR
Launder -O-meter(Yasuda, Japan)2 Ap-&3stof K
K06440] ©|7 5o} 248t om, 1 AThe <
7>3} .

rulru



56 Bt oI xtRlEtS
(®7) E3to|2E|PAEE
_ugA [ Fad [ Ay | Cunld] Ferld
HEM o Al 4-5 4-5 4-5 4-5
—acetate| 4-5 3-4 4 4-5
—cotton| 4-5 3 3-4 4
-nylon|{ 4-5 2 2-3 4
-PET| 4-5 3-4 4 4-5
~acrylic| 4-5 3-4 3—4 4-5
~wool/ viscose 4 2-3 1-2 3-4

237 mgMzel Eoto] ey AYEL 37
sleA 25 AEoA 452 et galz A
He A4S Y 4 Atk CARE helA £5 2L o
A Aol uet tha 2ol7h ol Ao ey
Aol YUEH By am

9] d A2 =& Fade-O-meter(
Atlas Electric Device Co. AR&3E}o], KS K 0700
of oj7jsle] HHstgon], 7 AN <H8>H L

=
=
>

)
™

&3 FAL A7 gstel. 3
AR 3 = ARt 91 Staphylococcus aureus (ATCC
29737)9} ] F #(Klebsiella pneumonia)-2- Nutrient
A x|l FshaL 37Tl Al BFEH ujeFah,
TAufRfof] =ste] thA] 37T SR i Gt
289 24 UL colony) A5atod ) A1

Al M8# 1& (2006. 3)
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5 S4stgom, 1 An <Eo>e Yo,
(B9) T Hate oy
. Bacteria Reduetion ratio of colonies(%)
Staphylococcus aureus 98.1
Klebsiella pneumonia {1

A 3L = ALt 91 Staphylococeus aureus (ATCC
29737)2- 98 % o4 APEE A0 & UERA &5
A Z 7} FHAD S T AFSL 9] Staphylococcus aureus
(ATCC 29737)fl Wil &t Ado] AU Ao A3 H
o, 5 &+t (Klebsiella pneumonia)-& A3 AMH
2] 9 Ao 2 ettt uheba] g5 G 29
AEote dolle thdd FAFE A

EEEDE S

ay
o

e

o
i

m
ta}

1 o

o N
!
s~}
=
e
>
48

o[-(‘l

=

Loy
2 &
lo

Ol
-

2 ol
)
£

N

18 2 O g o B 9
Hu

ol
- 0

B

0

== (yellow) A
8 ((orange) 2 7
2 vebutoh 9. oA

Aayol thE A VhErR O ™, Al o A
At e F(bright yellow), Cu t & Z = =M
(orange), Fe tj g 3= Z-M(brown)& e} 21t}
AR, &3 B GNEZ] MeEAR s HE A
A Bl et Al g 2= tha Wil Cu mj g2
9 Fe ti Q2= tha A8y, 0@dxE HE 9

4 Jo i of

=2

o o 1= o
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Gelemt tha 44 S dEn Zejel ke, of
29, wi ool 2 B g HoR ek
Cefolagy HEres HEM W A &= A
shul, . mol A Al Bl Ee] 49 Lol B3t 5y
HlAFAEHo] thh 4 L gE, CuUH“iJ
B B AES R 3] A ¥ H=
22Lﬁhﬁ+%%@ﬂ£%ﬂwﬁiﬂAwwﬂ
Z W3, Cu o g2} Fe v g 5 ‘15_&1/(1 il
Ydoe we Ao vepkeh oaA, &

A Z 7} B E T AL (Staphylococcus aureus)Oﬂ
ol Aol o Sy HELAAL

(Klebsiella pneumonia)ol] thsj A= w4 o] Q=
202 Lepettt,

Fr1ER

ERRE ind (1994). A A2 & F A

Aot Saol wIk A YA 12,
pp. 186-208
2) 232 (1998). &29) M4 53 et Aol B

S AT E£4 39, pp.79-89.

3) 23, A5 (1996). &0 G A ol Wtk o

-, 3Ho] 78}3] X]20(3), pp.429-437.

4 254, e, 23 (1997). FAHAGE
HHGAR2E)-EHE THEE- =7
3] 2] 21(6), pp.1051-1059.

5) 715342(2001), HEEE &3 Mo W3 A7
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