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Abstract

In the previous study, african marigold petals extract was valued as an excellent natural
yellow dye because of its distinguished reactivity with various mordants and color fastness.
In this study, we were studied on effect of absorbed metal ion by after—treatment of
mordants on the color and fastness in human hair and wool fiber dyed with african
marigold petals extract because the proteinic and cellulosic fiber were very well dyed. The
dyed human hair showed better dyeing ability in the color fastness than wool fiber on tests
of light, wash and perspiration. The absorbed metal ion concentration of mordanted human
hairs were 1 or 5 times higher than wool fibers. However, excess of absorbed metal ion
haven't consistent effect on K/S and surface color. Human hairs dyed using african
marigold extract and mordanted with Al, Sn, Cu and Fe were showed various reddish
yellow color groups and good dyeing ability on african marigold extract.

Key Words : marigold extract(DH2I2E =£2), hair(2%), mordanting agent(OHZE ),
fastness(212 <)
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<Table 1> Component of amino acid included in human hair”’

Component Amino acid Proportion(%) Isoelectric point(pH)
o aspartic acid 3.9~7.7 2.8
acidic - -
glutamic acid 13.6~14.2 3.2
tyrosine 2.2~3.0 5.7
hydroxy contained serine 4.3~9.6 5.7
threonine 7.4~10.6 5.6
arginine 8.9~10.8 10.8
) histidine 0.6~1.2 7.5
alkaline -
lysine 1.9~3.1 9.7
tryptophan 0.4~1.3 5.9
alanine 2.8 6.0
glycine 4.1~4.2 6.1
isoleucine 4.8 5.9
neutrality luecine 6.4~8.3 6.0
phenylalanine 2.4~3.6 5.5
proline 4.3~9.6 5.7
valine 5.5~5.9 6.0
. cystine 16.6~18.0 5.0
sulfur contained —
methionine 0.7~1.0 5.7
<Table 2> Characteristics of human hair and wool fiber
Surface color
Sample Shape Diameter - - -
L a b
Human hair Straight 90~110um 71.07 3.65 22.02
Wool fiber Wave 30~40um 82.31 0.71 -3.30
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<Table 4> Dyeing condition
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Sample Temp.(C) Bath ratio Time(min) Bath pH
Human hair ) _
Wool fiber 90~98 1:50 60 6.5~7.0
<Table 5> Mordanting condition
Sample Mordanting Conc. (%, o.w.f.) Bath ratio | Temp. (C) | Time (min)
; Sn, Cu, Fe 2
Human hair Post 1:50 60 30
Wool fiber Al 5
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K : absorbance coefficient of dyed material
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R : reflectance
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.
<Fig. 2> SEM image of surface of human hair
(x300, a: untreated, b: dyed, c: dyed—mordanted)

)
<Fig. 3> SEM image of cross section of human hair
(x7000, a: untreated, b: dyed, c: dyed—-mordanted)

e e e R N G S

: . -
<Fig. 4> SEM image of surface of wool fiber
(%800, a: untreated, b: dyed, c: dyed—mordanted)

<Fig. 5> SEM image of cross section of wool fiber
(x300, a: untreated, b: dyed, c: dyed—mordanted)
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<Table 6> pH changes at various mordanting bath

Mordant Al Sn Cu Fe
pH 3.0 2.0 3.5 2.0

<Table 7> Amax value of dyed human hair and wool fiber using african marigold extract

Sample QOriginal None Sn Al Cu Fe
Human hair 400 420 420 420 400 400
Wool fiber 400 400 400 400 400 400

2. HIELIFC B3t S ute BMNIZ HME0] WMO T3t
A BISH0l ME 02 ZES 2011 AT
Ul E=S WSHM=E 22 Mol W 2US <Fig. 600 RMIAIE L'gtol #isiE AHBe @
=IHEC| H3tE <Table 7>01 MAIGIRICH 2 S MMYXANA ADI} DUBC 2 S LE
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20nm2t OlSdld 420nmZ SHIJASLE Fel, Qe UTEC0 WEIF 10EE Ye AREZ S
EHE0AME 20l SMED] 0l& 2 400nm It XD UACU DHHEO0| EUEH FEXIF ¢
Uz HIEACL LRERUAME SLet HHA LDO| HO| /2240 25ICH.
400nmZ SETNH S0 LEFLERL 2%UCH Ol Q'S DEO| UDBCH 22 I LIEFGLCE
= 2EOAM 22EH= SOIE #H0letld 2 & ool 220l 2 S HEoIH o
UEOl 1 Aele LS 200 SRS EME wyp ghedol AME I 0IDE LHBH KA
SO ehol Hetd AMAH 01 TEBHD & gm UL MM a3t Biste 2l 22 3
oLt el HiEE O 2ol e Aoz 42 = SABH AZ0|2tD & 2 QUL b o
k. <Fig. 6>0Il HMAlE 229 MAHZE & 2o S LB M IH SXNED Yo
HEH 52 I35 UHUE a&tt #M358 (| ga) e A2 SZX0NAE S201A
UEIE b'gt0l 2% =2eHo 20 Motz of SASE TN =HGQACH MI AEUQ HE= @
ASL 00l JFE tS 201u A0 Olef8t Atd o D2jer HUMA O 30 UEHt=H 2
€ ezl =2 U SOF 3 ZAEUI R MAEIL
HOIHMON FAD 205 HAHE M4
3. AN B3} S 9D AYoHH of F= NGBS olm UCHE
A2 010l o2 oM 2nE B UCH?
OtZcl2t Oel=2tz FAer 22 229 & W20 ME RHHDE B2 0D 0 B2
HAAS HIW 2F0! 25t 30081 =CHOI0] Ol YMEol HMNMCE =0T HHEHeE B
A2t A=0I0IXIE ZEEot0 <Table 8>01 HAl TE XOoAIA M0 JHZAH ol degs &
OIALH Xl Mo HHE AHEI| 2ok Ct. DHelz=Eel 22 SMuAMT olelet HEX
M OiE A9 Hsol M2 LU, a', b'gtut Ol CHet BtSd0l O FOLIA Creder Ao
MI AEES FFEOIH <Fig. 6>01 HMAIGHACH EMAGZ M= AO2 B0F SMH0| 2%
<Table 8501 MAIE Qo] MAS plE2 = 8t 2002 WIIHCH S5| FAIE0 QoH =
MO SMI LR QMEUON LDHIO| At D Mo METI IH ZIIEIN Dj2l2S D
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<Table 8> Color image of human hair

=2 Mal SFARHI Z2EE 0 AN IHE HiE HE [ a3t LA S0l 2l RASH &
et (g NZ EoteEth o2 IOHEYD bt L20UM IH LY
Qe 2ol MAHQ MyBe HEgs & Ch ®EQl L'tE 2L0M A MGt UCH

and wool fiber dyed with african marigold extract

Sample

Original

Mone

Al

=300
Human

hair

Sn

Fe

]

Yool

Real

100

80

60

40

20

0
Control  None

L value

H hair

O wool

Control  None Sn

a* value

Al

Cu

Fe

Hhair

O wool

Control  None

Sn

b* value

Al Cu Fe

M hair

O wool

<Fig. 6> Surface color change of human hair and wool fiber dyed with african marigold
extracted and post—-mordanted using at various mordanting Condition.
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4, EazE K/S UCH MetA ZIHESTHETAL SRS HI
WOOZ HMAHZ H|Wet=s He A Kot
<Fig. 7>01 MAIE GR=Z(K/S)= ZUHES Chs 212 & 4 QUICH EHMS LIEHE 22
DHECHOASl =XXI0ICH Qa0|s 2 =Zoz o MO L, &, b2t Z2WI YXIGHK &=
S0 HSHR0 205t0d 2 =Xl &0 AT 0|4BH 018 M2o2 M2A=CH Mt 2
QICH 400, 420, 440nmOlAl EXE Hat=c = gre SHLIQl EICHELTIEON 2loH HEZE AA
QN ME SAFSHAI 200149 gt2 LIEHHD QU o2 cME 31020 BI| R BO =&
oLt ARERUNME zUE=THEL2! 400nm Ol SF MAIASES LIEFUCID & 2 QICH

o
I

9]

WEUHNE e ¥

flo

=EHXE 201

K/S value

Control None Sn Al Cu Fe

H Hair OWool

<Fig. 7> K/S value of human hair and wool fiber dyed
with marigold extract and post—-mordanted using Al, Sn, Cu, Fe.

Metal ion concentration AE value

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

(ppm)

Al Sn Cu Fe X =

B Hair OWool M hair Owool

<Fig. 8> Comparison between metal ion concentration and AE value of human hair and
wool fiber dyed with african marigold and mordanted using Sn, Al, Cu, Fe.
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<Table 9> Colorfastness of the human hair and wool fiber dyed with african marigold extract

Fiber Mordant Light* Laundry* Acid Perspiration**
None 6 5 5
Sn 7 4 4
Human hair Al 7 5 5
Cu 7 5 5
Fe 7 5 5
None 4 5 4
Sn 4 4 4
Wool fiber Al 4 4 4
Cu 6 5 4
Fe 6 5 4

*light fastness grade: 1(bad)~8(good)
*xlaundry and acid perspiration fastness grade: 1(bad)~5(good)

<Fig. 8> SEM image of cross section of human hair
(x350, a: untreated, b: dyed, c: dyed—mordanted)

<Fig. 9> SEM image of cross section of wool fiber
(%800, a: untreated, b: dyed, c: dyed—mordanted)
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