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Abstract To overcome the harmful effects caused by conventional oxidative hair dyes,
natural colorants becomes more popular in the hair dyeing. By extracting Sagassum
fusiforme powders with aqueous alkaline solution as a solvent at 130°C for 60
minutes, a fucoxanthin concentration of up to 216ug/ml can be obtained. UV/Vis
analysis was used to prove the presence of fucoxanthin in the extract powder. A K/S
value of 23.8 can be obtained when wool fabrics were dyed with the extract at 120°C
for 60 minutes under pH 2. The color fastness properties of the dyed wool fabrics
were very good as indicated by rating 4 for laundering(color change), rating 3 or
higher for rubbing, and rating 5 for light irradiation. The dyed wool fabric was found
to have antimicrobial activity against Staphylococcus aureus. The antioxidant and
antimicrobial activity of the Sagassum fusiforme extract can be an effective functional
hair colorant. Hair dyeing with the extract formulation at 45°C for 40 minutes under
pH 5 accomplished a K/S value of 8.9. The color fastness of the dyed hair showed
rating 3 against light irradiation, which increased to rating 5 with after-mordanting of

tannin acid.

Keywords Sagassum fusiforme, fucoxanthin, hair dye, extraction, fastness, antimicrobial

activity
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Figure 1. Structure of fucoxanthin.

0]ed, chajob 59 ZxF(brown algae)o] EXjsH= ZHA 7}
ZELO|EA MAQ x4 E
oA =Al(Isoprene)2 THEH=
o]cKFigure 1)7. dyrE <l
=3RS QIAlolA A EE
s, o1gEel Ea WAg

+ 3% (Fucoxanthin)2
b= FAE %(Xanthophyll)
l

m|m |.>
o
i
A
2
N
N
ﬁ

g
2 A7 £ RS agdoe 535 il 80l 2k,
AIZE pH 58 WSH7 24 A9l RAZES E 2EHS
AEst 5, A 2 Sustsiict. Ta g M9 W A @
ol chEt BN £ U FA2 A7 REFORN G,
AN} AR, 4 Sol nAle AFe Bt
2.4 o

A .
e SYSI]| Alglnlc Ac1dQ} pH 11 buffer —’.\—%@1 R &0 AFLstH
KH,PO42} NaOH: Sigma Aldrichof]A] =3E 9t AxSH
FRA] Y X A= e E vlwsh] sl }\]FOﬂk] Hofel=
sl Bk sy ohed, Jrine] mEE o 7
A7, o ot HUZ] ARIZH eFX] Bty 5 3% 9

2rlg T

2

5 =43 pH 11 buffer £882 1:20 v]&& ot U4}

Bl =& 2 @AsH] sl Aol FA7](Daelim Enginee
—GOOOplus Korea)% oj&sll AIZE, Rk, F&&0j

Wz ousiRct. o] 2

o
12 waol 424171 5, PET A%

=
5
%
)
-

S :

—._J Fucoxanthin 482 3R1517] s UV/Vis spec
trophotometer(Agilent Technologies, USA)S o] &3l &%
L g 5t 258 F 7tEH IHCH2 of A(1)= o]
235l AatstAcH?. 0714 Cat Chlorophyll a9 g3, Cb:

Chlorophyll be] &zFolu, A410, A663, A6462 ZH2F Fucox
anthin¥} Chlorophyll a ¥ be] =0 &4 o2l 410nm, 6
63nme} 646nmojlAQ] S =olct.

Figure 2= oplEC® X253 £ ZF000] UV/Vis AHE
Hoz, 410nmolA] Ho) §4-5 o] Fagtlo] FARS B
Aot E3 660nm Fo] 7M1 &4 chlorophyll a &

=
BELE

ne x

O3S oF A
regte o 4 9l

ok

d
e

(10004, — 3-27C, — 104C;)

198

Cylpg/mil=

where,

C, =12.21 X Aggy—2.81 % Agyq

Gy =20.13 X Agys—5.03 X Agg

N

3 %S UM U AE A

" 50mLof] 42 AF 1g

x2 2 A7fstel &, AIZ 2 pH
£ WepiA @Ae AsE, 5
r (o]

=
ZM7](Gretagmacbeth, Colo
o
=

axsto] Ao Fouby

=

-Eye 31002 FMA=9] BhibE

1.0

0.8 A

0.6

Abs

0.4

0.2 4

0.0 A

T T
300 400 500 600 700 800
Wavelength (nm)

Figure 2. UV/Vis Spectrum of Sagassum fusiforme extract in
acetone[1.55ug/me).
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Figure 3. Carotene yields in various extracting solvents.
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Table 1. Effect of extraction temperature and pH on
extraction yield

Temperature Carotene
Q) PH content(ug/me)
70 109
90 1 151
110 199
9 133
10 160
130 11 214
12 189
13 182
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Figure 4. Effect of pH and temperature on K/S.
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Table 2. Color fastness of the wool dyed with Sagassum fusiforme extract
Laundering Rubbing
K/S Stainin Light
Shade . 9 Dry Wet
change Wool Acrylic PET Nylon Cotton Acetate
23.8 4 3-4 4-5 4-5 4 3 4-5 3 3-4 5
Table 3. Effect of mordanting on color characteristics of the dyed human hairs
Method K/S L* a* b* c* h* AE
Without mordanting 8.1 41.0 9.0 203 24.5 65.8 -
Pre-mordanting 9.1 40.8 9.3 21.5 23.0 66.2 1.2
Meta-mordanting 83 427 8.9 20.1 211 66.0 19
Post-mordanting 8.9 418 9.6 21.1 24.0 64.0 2.1
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Table 4. Color fastness of hair-dyeing with Sagassum fusiforme extract

Wash fastness

Mordanting method K/S (shade ch ) Light fastness
shade change
Without 8.1 2 3
Sagassum fusiforme Pre 9.1 3
extract Meta 83 2 4
Post 8.9 2 5
Herbal brown* 15.0 2-3 6
Without
Natural brown* . 17.0 1-2 6
mordanting
Orange brown* 124 2 6
shal A=A 4 971 mh2ofl pH 55 1% @Mel 28] =4 Table 5. Antimicrobial test of wool fabrics dyed with
o= A=A, Sagassum fusiforme extract
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