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-
LR

Al (cationic surfactant)® $* 28] &

1

h

Mo ot Lo

\‘FHFEOZZ
frg:
Fo

F 539 NEE 2= AAFE =

5) A =9 =A R A7

e 2ol ®B3E TS s
|4 A7) A A, AP 2 AFR 3D 9ol AW
sk St &
A A (CTAB: Cetyl Trimethyl Aminonium Bromide)E 20%% =7}
= AAFE 348t A}%o}M_u% SOCOHH 2057+ A2l skl A
ko] A x5kt

2AFS] Siskel sole 2

o]i §],:LL/\0]:/\]_9] o]:o]L_

AT A4 wole zASt] i 1gd 10mlE Wrhstg . =] W7}
9 Qlgwele FLxoA 0CE FAaH 087 At Qe 0
Mo 53 AN T pHrl Bt 48 Lo = e AF Wl
pHE 482 zdshgith vnd 2 exel 60CE duzfos 449
olfrt 8% W AgSo] Pawo) 21 Asad & LxoAe]
ABE 2F 27E AL wdsel Adx et

Sodium lactate(1%) 1.0
Lactic acid(0.1%) 0.1
NaCl(1%) 0.8
Urea 0.1
Purified water 98.0

31) 3z, TEES, | FRA} 1999, p.46

32) sz, s
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A

A BEREAGNE I BUARE V|E BFHAN Fojdet

HAS g
e FES7IZ7E wl$- oJE 9] COS-COLOR SYSTEM(Korea Fashion
Color Association)ol] 7Hg¢ <& MA7|s= st Hdt COS+=
oA GRS 7 XA o] F st Aol o] Fste] A A
Color SystemO. 2 212 128842} F-ajA 1645 EZ3teh= 130420 =
T 5]

Zd A muko] A9 F7FA o % Hunter 2] ZAMHo| 98 L a
color space W2l& AFE3}FAth  color spacer ZYAHHEZHEE FEE
AvggtozA L2 B71E YetlaL, adlAd +gkeld rede] A4
, %ol green® MAALEE UERATh bollA +gkol™ yellow ]
L&, —#kol¥ blued AMFAHEE UelUE= Aol 19761 CIE(w

93], Commission Internationale de I'Eclairage)oll A & &3k A] X~
&4 AADCT 71 wo] AJLE= AMHAT A~ o]t}

S AR ﬁﬁ}oﬂ 43 G327 33 FAg A
A, dFxAN AP EAA ], ol A A ol EW

ol
-

2 oo W

oo, 2
> o gu K o N ox H
0?2 KU oF ox i rr
do

1
rE oo
Yo 4y
Ll
A\
o
PrL'
32
_E

)
it
)

a7 §8ke] 343 =4 (Minolta, 8001) & ©]-&3lo] 2° 2=}
2 1743t Hunter 2] ZAHol 98 L' a’, b’ gts F+ahoh

o
® i
o
(o, M
o

2) AAER ol 3 A &

HA AFol AR AE, dFRAL, AAGHA A, FolZAHEAAA A
g2 Fo AlHelA AlERHY WstE 77 BFEe T FARAER A
(Scanning Electron Microscope: SEM 7] Hitachi S-4700)& ©]-&3}¢]
=Wy g AlRS #Fgety B AlZeo] FxE AT u gt

33) A%, mel Ae¥E A=A Al 54, Sk A TaRstste Ak,
2004, pp.39-40
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Iv. 24243 o u&

L g4 2 44

1) a3 4z}

BAARE 247 1864 43, FREAOR FAG T, AN 13
AA 3815 stk 1 F 43 DAt 33 BGAS & ARE HYstol
HE A, Fole, Agwel Aeg @ F 247k vuwshert

<E 5> 948 %AA38 Al L, b 54

13 29.4 2.8 9.4

23] 28.0 3.9 9.5

33 29.6 1.8 8.9
P+ FFZAx} 29.0+.87 2.84+1.05 9.3+£.32

<E 6> @A43]. %9438, AFFA AR L a, b 53

13] 31.8 4.6 12.4

23] 32.9 4.5 12.8

33] 30.7 4.8 12.4
P+ FFHA} 31.8+1.10 4.6+.15 12.5+.23

<3 5>9F vaste] AFFEAHEE 53] ¢ Foll= L ko] 28 A= ]It
A5elaa, a2t FE 1.8 AE, b FAAAE 32 AE Assle] AAH o=z
FA gl it we XolE Hola Qt}
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13] 29.1 3.6 9.7

23] 28.9 3.9 9.9

33] 28.3 3.6 8.6
P txFHA 28.8+.42 3.7+£.17 9.4+.70

o dxxg To= LF gol 02 A%, a" #< 09
€

o] ARFAE HEL, o gelAw okl 2

<E 8> Y48, BPN3F, Fol LAY ARSI L a, b 54

13] 32.4 3.6 12.5
28] 31.4 4.7 12.7
39l 31.3 4.6 12.7
B+ EFUA 31.7+.61 4.3+ .61 12.6+.12
<3 5>9F v aEle] ol AU A A Fol= L o] 2.7 A=, a
@e 15 A%, b g 23 Ams HEAY Asel e @ Aol
£ ey

<E 9> P43 £33, B E AR L a, b 54

13| 30.4 5.6 13.0
23] 30.4 4.4 11.3
33) 30.0 3.9 115
BE+EFUA 30.3+.23 4.6+.87 11.9+.93
<3t 5>¢F mlaste] AbgmelAe] Fel= L ogho] 13 Ak, a @
Z L a gellAe okt XM% Holuf, b
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2) g4 A9 A=

7 RS 15614 45 SAS 308 B SuA E 24 g

<E 10> ©@AA 7o wrE & W3}

0+ B 102 15 203 e 30
13] 28.0 28.8 29.3 30.1 30.1 30.1 30.1
23 28.0 29.3 30.0 31.0 31.0 31.0 31.0
33] 28.0 28.9 29.0 29.0 29.0 29.0 29.0
4 3] 28.0 28.2 29.0 29.2 29.7 30.0 30.0

<E 10>ES AHEH Algre] A Is)
T7b AsE Ao m Hola Mo

ootk <o 6>olA B ool 2 AY 2~3 W A
lol2 43 GAslel 8 @ H=

1o rlo

ol

H 7l 5 o] 2 43 2

<9 6> wRlE ool @4 43] AR
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M
taud

<a® 7> E£9A 33 AE REAR

COS-COLOR SYSTEM(Korea Fashion Color Association)ol 7}
He COS MA7|e2 T35 st¥ 33 £ Alsv Y1-45025, AFFA
2] 53] AlE+ Y1-40060, €32 AlET Y2-30040, ol AW A+
A7 A8 Y2-40040, AHdEA A 2] A|2E Y3-30020 o 7 48ttt

Soto R B Ao AL WdA Holu LY a, b SR AI A=
FAGow Aols & & At
PEHoz 33 £AM AE= L 29 a* 28 b* 93, FEAY A=

L" 318 a 46 b 125 <dIFAF Al8= L 288 a 3.7 b 94, ok

SAWRSAAFTAY AEE L' 317 a 43 b 126, AHAdgAAE A=

L" 303 a 46 b 119 #& veha g

ZA M 33 Alzo nlusle] Ami Ax FEAEE PS w L'gke] 2.8
At Fol2AWMSEHATHYE e w L'gho] 2.7 53] €]

ol A1 Aol 7F ATt

Egk £ 33 Alme] Hlaste] bt 54

S, FoleAMGYATFAY A W 23

s FFEA AL W 32 4
2=

[} [¢}
H5H AoE g Be Aol F molxm grk

, A A e e W 26
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22 JE AeAdom dAy
Al dFA e, F
HelA g e e 2R H

COS-COLOR SYSTEM(Korea Fashion Color Association)ol 7}
ek COS AAj7|s 2 & sld 33 EFEY 4 A5+ PB4-25010,
AREAE] 53] ]El: PB2-25010, ¥3d+ 2] A5+ P1-20010, o]=AH
dAdATA 7 Als+ PB4-20020, AHdHAA 2 A5+ PB3-20010 o 7}
& <3 sk
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2. AAREWE #F

1) H73o] #F

A

L b
| N I A O N A A | L T T I I |

SHC.EM.Lab 10.0kV 12.2mm x500 10/7/2005 I 50.0um SHC.EM.Lab 10.0kV 12.2mm x2.00k 10/7/2005 10.0um

(I e e e B Y A |
SHC.EM.Lab 10.0kV 12.2mm x5.00k 10/7/2005 5.00um

<19 9> W8 o](Virgin Hair)

(a: x 500, virgin hair, b: x 2000, virgin hair
¢ x 5000, virgin hair, d: x 10000, virgin hair)

<ad 9>+ Hiﬁf‘?ﬂoi% Aargn 7 o
%

2 B2 Aotk T 49
weA FEZ 1t Feau A9

e @t 9-c oAE FFE

=39 AAR At Bolw, ZA”S 3 F 10,0008 ik 9-d oA =
TEZol & olF1 s AS AFs] & & 5 Uk
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2) 24 43 = #F

bleaching 4

[ I A A A A
b1(5) 10.0kV 12.2mm x450 10/26/2005

- [ = 5 |||'||||||||
b1(5) 10.0kV 12.2mm x5.00k 10/26{2005 .0 . . I 3.00um

<29 10> €A 4 3] mub

(a: x 4950, bleaching 4 times, b: x 2000, bleaching 4 times
¢ x 5000, bleaching 4 times, d: x 10000, bleaching 4 times)

24 432 3 <Y 10>0M = 48]0 EAterE: FEI] FUT
b gl o] df1aL, 20008 FhE 10-b ol M= ?’rﬂiol =L,
10-d el = wdslojel] Hleto] FWe] ==o] AZWA I Ho] gl
As & T AUtk
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SHC.EM.Lab

- W
N (O B A

10.0kV 12.3mm x5.00k 10/7/2005 5.00um

- ’ [
SHC.EM.Lab 10.0kV 11.0mm x10.0k 10/7/2005

<" 11> 24 43], £94 33 2

(a: x 390, bleaching 4 times, dyeing 3 times
b: x 2000, bleaching 4 times, dyeing 3 times
¢ x 5000, bleaching 4 times, dyeing 3 times
d: x 10000, bleaching 4 times, dyeing 3 times)




bleaching 4,

PR———————

(a: x 390, bleaching 4 times, dyeing 3 times, shampoo treated
b: x 2000, bleaching 4 times, dyeing 3 times, shampoo treated
¢ x 5000, bleaching 4 times, dyeing 3 times, shampoo treated
d: x 10000, bleaching 4 times, dyeing 3 times, shampoo treated)

<OE 12>+ 2 43]¢

=g4 3898 @ Fo HFEA 59% @ 2
otk 12-a St 12-b oA Mol AN FEZFo] Wity AzEz 49
Hu gebda gl 2Es 2 4 A
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1 3_a bleaching 4, dyeing 3, daylight exposure

Tttt e N teere et
16-2 10.0kV 12.2mm x400 10/26/20056 50.0um

10.0um

L N ———
- ~ y

7 L N

16-2 10.0kV 12.2mm x5.00k 10/26/2005

16-2 10.0kV 10.86mm x10.0k 10/26/2005 3.00um

(a: x 400, bleaching 4 times, dyeing 3 times, daylight exposure
b: x 2000, bleaching 4 times, dyeing 3 times, daylight exposure
¢ x 5000, bleaching 4 times, dyeing 3 times, daylight exposure
d: x 10000, bleaching 4 time, dyeing 3 times, daylight exposure)

<Id 13> 2 43]9 £ 335 & Fol 8ARF dFAYE T
02, AFEALE & RUAE By & JEHE dEsid FEEe
HAAX g AEE YEha 9lew, 13-d dlM = veAd
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1 4_a bleaching 4, dyeing 3, CTAB treated

B . Sk,
[ I R A

- ) B
SHC.EM.Lab 10.0kV 12.2mm x2.00k 10/7/2005 10.0um

1 4_C bleaching 4, dyeing 3, CTAB treated

— O
= e

(| - y RN
SHC.EM.Lab 10.0kV 12.2mm x5.00k 10/7/2005 5.00um SHC.EM.Lab 10.0kV 10.4mm x10.0k 10/7/2005

<Y 14> 292 ol AHEA A Ty mut

(a: x 390, bleaching 4 times, dyeing 3 times, CTAB treated
b: x 2000, bleaching 4 times, dyeing 3 times, CTAB treated
¢ x 5000, bleaching 4 times, dyeing 3 times, CTAB treated
d: x 10000, bleaching 4 times, dyeing 3 times, CTAB treated)

<9 14>& B4 459 %A 38E @ Fol Fol LAVIAAR
A g wolth, 14-b oA AlmZol ok molsli AW, AW @
100000 SHeE 14-d & % W FFA G mEARG} ABA
of qelg @ WRAE ur ool AsA ot

[e)

A= Aoz Holv, &AM A2 FoM= 7P F2 g Aol
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bleaching4, dyeing3,
15-a .

[
SHC.EM.Lab 10.0kV 12.2mm x5.00k 10/7/2005 5.00um SHC.EM.Lab 10.0kV 10.2mm x10.0k 10/7/2005

<Y 15> BGA wg e w
(a: x 399, bleaching 4 times, dyeing 3 times, acid perspiration treated
b: x 2000, bleaching 4 times, dyeing 3 times, acid perspiration treated
¢ x 5000, bleaching 4 times, dyeing 3 times, acid perspiration treated

d: x 10000, bleaching 4 times, dyeing 3 times, acid perspiration treated)

<E 15> 94 43] %



49 st = #F

9 BFE

bleaching 4, dyeing 3

e : it >?lIAI’II‘IIlII
SHC-EM-Lab 10.0kV 13.1mm x2.00k 4/6; 10.0um

12006

bleaching 4, dyeing 3

-

Wite bleaching 4, dyeing 3
S a = 2 j
«-}‘ja{&; <

(a: x 390, bleaching 4 times, dyeing 3 times
b: x 2000, bleaching 4 times, dyeing 3 times
¢ x 5000, bleaching 4 times, dyeing 3 times
d: x 10000, bleaching 4 times, dyeing 3 times)

<2E 16> 2 43]9) EFEUE 335 3 2
o Hol7]= sHARY, ZuH FE o] oft¥ 4o rhan 9lal 16-d
A= SlFFEEFol 5w AUtk
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e

] 1 |
SHC-EM-Lab 10.0kV 13.1mm x350 4/6/2006

AR M"\U(l} ™~

< 2
-EM-Lab 10.0kV 11.0mm x10 0Ok 4/6/2006

(a: x 390, bleaching 4 times, dyeing 3 times, shampoo treated

b: x 2000, bleaching 4 times, dyeing 3 times, shampoo treated

¢ x 5000, bleaching 4 times, dyeing 3 times, shampoo treated

d: x 10000, bleaching 4 times, dyeing 3 times, shampoo treated)

3 F FAe 538 @

R4

<" 17> 24 439 EFEYE 335

Joh #he 2719 FEEe oo we] 2Zhd Aeelu, 17-¢ o4
AT FEZo] 9tk Hol} 17-d oA = Fobulglw Fuy o] yepd
L o] Bola 9Jrh

L
o
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bleaching 4, dyeing 3, daylight exposure

(N - rrrerereet

’ [
SHC-EM-Lab 10.0kV 13.1mm x400 4/6/2006 50.0 SHC-EM-Lab 10.0kV 13.1mm x2.00k 4/6/2006 10.0um

&

(a: x 400, bleaching 4 times, dyeing 3 times, daylight exposure
b: x 2000, bleaching 4 times, dyeing 3 times, daylight exposure
¢ x 5000, bleaching 4 times, dyeing 3 times, daylight exposure
d: x 10000, bleaching 4 times, dyeing 3 times, daylight exposure)

_34_



| \ 4 / : 4
[ O B
SHC-EM-Lab 10.0kV 13.2mm x2.00k 4/6/2006 10.0

(] 5 = > in g‘s}v‘
1
SHC-EM-Lab 10.0kV 13.2mm x5.00k 4/6/2006 0 SHC-EM-Lab 10.0kV 11.3mm x10.0k 4/6/2006

<9 19> EFEIAGN ol ARG A FA 7 2
(a: x 390, bleaching 4 times, dyeing 3 times, CTAB treated
b: x 2000, bleaching 4 times, dyeing 3 times, CTAB treated
¢ x 5000, bleaching 4 times, dyeing 3 times, CTAB treated

d: x 10000, bleaching 4 times, dyeing 3 times, CTAB treated)

<7 19>E B4 43)sh BEBAGA 35 @ F Gol
A & Aotk HFALE & wEARs %t 19-d
[e)

SAHEAAA
1} B
Bl 7} o Fo} welth HlwF v 27| nlste] AHr dEsih

Ly

=
=
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it 2
[ A

(RN N )
SHC-EM-Lab 10.0kV 13.2mm x400 4/6/2006 50.0 -Lab 10.0kV 13.2mm x2.00k 4/6/2006

) Vel » > S - far ~
PR M B [ R R

== (] T N |
SHC-EM-Lab 10.0kV 13.2mm x5.01k 4/6/2006 | SHC-EM-Lab 10.0kV 11.2mm x10.0k 4/6/2006 3.00um

(a: x 400, bleaching 4 times, dyeing 3 times, acid perspiration treated
b: x 2000, bleaching 4 times, dyeing 3 times, acid perspiration treated
¢ x 5000, bleaching 4 times, dyeing 3 times, acid perspiration treated

d: x 10000, bleaching 4 times, dyeing 3 times, acid perspiration treated)

<Y 20> YA 43S BREAGA 39F F F 60T AYH
A g o Aotk FEF 7o nolAW ol Mz gebd Sul +F
5 o] gon FEZE Hopd RuW HUE Holw gk BERY
Q4 27 FolA 7 s Aol Ao neln



bleaching 4, dyeing 3

<7 21> B Brdde] wu v

(11-a: x 390, bleaching 4 times, indigo dyeing 3 times
16-a: x 390, bleaching 4 times, blueblack dyeing 3 times
11-¢: x 5000, bleaching 4 times, indigo dyeing 3 times
16-c: x 5000, bleaching 4 times, blueblack dyeing 3 times)

<39 2> B4 45E F F &2gH 33, SR 94 35F 8o
Waa B Aotk 16-a o LFEY A4 AWs) FE o] 23 o W
3 9ot 1lc 9 16¢ o A FEZo| HolugwA wwo &5
23 e wolw Ut



X i i i bleaching 4, dyeing 3, shampoo treated
—I 2_a bleaching 4, dyeing 3, shampoo treated| ‘I 7 a

[
SHC.EM.Lab 10.0kV 12.0mm %350 10/7/2005

<Y 22> AFEA P 2 v

(12-a: x 390, bleaching 4 times, indigo dyeing 3 times, shampoo treated
17-a: x 390, bleaching 4 times, blueblack dyeing 3 times, shampoo treated
12-d: x 10000, bleaching 4 times, indigo dyeing 3 times, shampoo treated

17-d: x 10000, bleaching 4 times, blueblack dyeing 3 times, shampoo treated)

ol

<1y 22> 9A 439 9N 33 E @ F HEAY 558 & A
solt. FI49 A 2a A4 AZTL gAY wA. 124 9
d o JHE % u ope) FRe|A thEgel 2ol molm ot 17-d
pREa gao AFuE 4 2E o Gash,

—
ﬁﬂl
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, dyeing 3, daylight exposure

et et
O

[ N
16-2 10.0kV 12.2mm x400 10/26/2005 SHC-EM-Lab 10.0kV 13.1mm x400 4/6/2006

LI R R R R | =
3.00um

(13-a: x 400, bleaching 4 times, indigo dyeing 3 times, daylight exposure

18-a: x 400, bleaching 4 times, blueblack dyeing 3 times, daylight exposure

13-d: x 10000, bleaching 4 times, indigo dyeing 3 times, daylight exposure
18-d: x 10000, bleaching 4 times, blueblack dyeing 3 times, daylight exposure)

O
J
_I_/
©
ﬂl
g;
mE

<9 23> wA 439 A 33)F @ T 8N o
AR, BELA ae] A% 18a ol AREw 2 401 w
13-d 9} 18-d ¢ AEHE 2 o 2
2 deta
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bleaching 4, dyeing 3, CTAB treated 1 9_a bleaching 4, dyeing 3, CTAB treated

% = x \ \ / K 4
NN (A
SHC.EM.Lab 10.0kV 12.2mm x2.00k 10/7/2005 10.0um SHC-EM-Lab 10.0kV 13.2mm x2.00k 4/6/2006 10.0um

<Y 24> Fol2AUGAA FA Y i vl

(14-a: x 300, bleaching 4 times, indigo dyeing 3 times, CTAB treated
19-a: x 350, bleaching 4 times, blueblack dyeing 3 times, CTAB treated
14-b: x 2000, bleaching 4 times, indigo dyeing 3 times, CTAB treated
19-b: x 2000, bleaching 4 times, blueblack dyeing 3 times, CTAB treated)

24>= 2 439} OE‘*%‘ 335 3 F FoleAWT =
a9 14-b 5 19-a ¢ 19-b 2 ¥lus) 2 w FHgAe] 7

&‘&6}1 Aﬂigﬂ Zetgo] Aas ®ola 9 Y
¢ ohE ARG vaA o] Feje Fusitt
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—I 5_a bleaching4, dyeing3, acid perspiration treated 20_3 bleaching4, dyeing3, acid perspiration treated

(NN
SHC.EM.Lab 10.0kV 12.2mm %339 10/7/2005 SHC-EM-Lab 10.0kV 13.2mm x400 4/6/2006

LI I B A |
50.0um

.00um SHC-EM-Lab 10.0kV 13.2mm x5.01k 4/6/2006

L A O R A B | (A e e
5.0

[
SHC.EM.Lab 10.0kV 12.2mm x5.00k 10/7/2005 5.00um

<7 25> A EAA Y W uw

(15-a: x 399, bleaching 4 times, indigo dyeing 3 times, acid perspiration treated
20-a: x 400, bleaching 4 times, blueblack dyeing 3 times, acid perspiration treated
15-¢t x 5000, bleaching 4 times, indigo dyeing 3 times, acid perspiration treated
20-c: x 5000, bleaching 4 times, blueblack dyeing 3 times, acid perspiration treated)

<1y 25>% g 43] ¢}
15-a ¢} 20-a & ®|ns] H
o] mlwait, Zg Ay E

= =
gl A Fest b 4 2 Ao mad
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Al

pEA

3 ALzl A

St

2 3

[e)

=

dhe] WkS uw), @ 43)9F A 3

o AYFAA
[¢)

H| oL

o] Hola ot 10,0008 H]

AAER 7 0.2 350~5008, 20009, 5000uH, 10,0009 =Hch

Ao e ok

1

b AL ol A
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Zeo] 2oy

o] 9lar, 10,0008] H]& = oy
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ABSTRACT

Study on the Dyeing Properties of Hair with Natural
Dye and Chemical Dye
(Focusing on Indigo Dyeing and Blue-Black Dyeing)

Lee, In sook

Major in Beauty Aesthetics
Dept. of Beauty Art & Design
Graduate School of Arts

Hansung University

This dissertation examines an indigo plant(hereafter referred to as
indigo) as a natural dye for hair coloring and also investigates the
difference of the dyeing properties of hair colored by natural and
chemical dyes. This thesis is to provide the possibility of new hair
coloring materials that are more environmental-friendly and have better
results on hair as consumers, living in the era that people’s well-being
becomes one of major social concerns, increasingly shows their
interests in having healthy hair and scalp and are well aware of the
significance of the environmental pollution and the side effects of using
chemical dyes.

In the experiments for the dissertation, blue-black has been used
as chemical dyes while indigo has been used as natural dyes. These
two dyes were treated on two separate virgin hairs that had been

decolored for four times on equal terms. This hair coloring was done
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for three times each. After that, the colored hairs were tested with
shampoo, artificial sunlight, cationic surfactant, and acid perspiration
and then examined the effects through an electronic microscope. In the
case of the indigo dye, since there was fine difference in color when
the colored hair was examined through the electronic microscope, the
hair color was measured with L°, a’, b" using Hunter Color System.
The results of the experiments of blue-black dye and indigo dye on

hair coloring are as follows:

1. The result of the L', a’, b* measurement of the indigo dyed hair by
Hunter Color System showed 29 in light, 2.8 in redness, 9.3 in
yvellowness after the third dyeing on the hair. It became brighter by 2.7
when it was treated with shampoo and cationic surfactant while it
showed little change with acid perspiration and nearly no change with
artificial sunlight. Generally there were no major changes on the result
of the a" measurement, whereas the b" measurement provided the
different result depending on the given conditions; the hair was mostly
affected when it was tested with shampoo.

As for the color of the dyed hairs, it showed a gradation in color
when the hair was dyed in indigo while the blue-black dyed hair
showed no change in color even after the third dyeing, and revealed its

artificialness.

2. As for the demage to the dyed hairs when examined through the
electronic microscope, the indigo dyed hair had the best outcome with
cationic surfactant, and then artificial sunlight, shampoo followed. Acid
perspiration produced the worst outcome. The blue-black dyed hair had
the best outcome with cationic surfactant and then shampoo, artificial
sunlight followed. Acid perspiration produced the worst outcome.

As for the feel, the indigo dyed hair was softer than the blue—black
dyed hair after the third dyeing.

3. When all the results of the two dyed hairs were compared, the
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blue-black dyed hair had better result when they were treated with
shampoo and cationic surfactant. On the other hand, indigo dyed hair
had a better result when they were tested with artificial sunlight and

acid perspiration.

When indigo, a natural dye, and blue-black, a chemical dye, were
tested on virgin hairs, the blue-black dyed hair showed less change in
its shape, but the indigo dyed hair had much smoother feel and finer
color.

When the two dyed hairs were tested with shampoo, artificial
sunlight, cationic surfactant, and acid perspiration, the indigo dyed hair
had dyeing properties in spit of the fact that the hair was only treated
with a hairdye without an oxidizer, whereas blue-black had to be used
together with a hairdye and an oxidizer in order to have similar result.
In conclusion, even though indigo dye showed a little less stability, the
possibility of commercialization of indigo dye should be seriously
considered, considering the seriousness of environmental pollution and

the side effects caused by chemical dyes.
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