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Received March 03, 2020 Abstract To overcome the harmful effects caused by conventional oxidative hair dyes,
Revised March 17, 2020 natural colorants becomes more popular in the hair dyeing. By extracting Sagassum
Accepted March 24, 2020 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
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Figure 1. Structure of fucoxanthin.
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Figure 2. UV/Vis Spectrum of Sagassum fusiforme extract in
acetone[1.55pg/mé).
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R : Reflectance

K : Absorption coefficient
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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
°0) pH content(ug/me)
70 109
90 11 151
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 Shade Staining Light
change Wool Acrylic PET Nylon Cotton Acetate oy Wet
238 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 81 410 9.0 20.3 245 65.8 -
Pre-mordanting 91 40.8 9.3 215 23.0 66.2 12
Meta-mordanting 83 427 8.9 20.1 211 66.0 19
Post-mordanting 8.9 418 9.6 211 240 64.0 21
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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 81 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
sl AFSAY 4 971 Wheoll pH 55 1% AM9] 24 =4 Table 5. Antimicrobial test of wool fabrics dyed with
oz dHert Sagassum fusiforme extract
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