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Abstract In this study, the optimal conditions for hair dyeing using sappan wood (Caesalpinia
sappan L.) powder were determined, and then the effect of chitosan treatment on the hair dyeing
properties of sappan wood powder was investigated. Treatment of sappan wood powder and
water with the ratio of 1:3 (w/w) at 40C for 60 minutes was found to be the most effective to
hair dyeing. In addition, the pretreatment of low molecular weight (~30 kDa) chitosan at a
concentration of 1% (w/w) prior to treatment with sappan wood powder effectively improved and
maintained the hair dyeing properties of sappan wood. In conclusion, the low molecular weight
chitosan is considered to be of great help as a mordant in improving the dyeing efficiency and
retention of sappan wood powder in hair dyeing.
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Table 1. Hair dyeing properties according to the proportion
of sappan wood powder and water

Sample L a" b’

Control 96.360.22 1.70£0.22 15.2241.08
101 70.800.09" 22.72¢0.31" 38.48t0.21"
1:2 63.79:0.02" 27.27+0.29" 53.510.65"
1:3 61.53:0.08" 28.80t0.71" 57.45+0.63"
1:4 64.03:0.02" 29.20+0.15 57.38+0.67

Data were statistically different from the value of previous
group(p €0.05, "p €0.01)
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Table 2. Hair dyeing properties according to the
dyeing time of sappan wood powder

Sample L a’ b’

Control 96.360.22 1.70£0.22 16.2241.08
30 min 66.01£0.20" 25.51£0.04" 49.22+0.49"
45 min 65.74:0.03" 23.03:0.25" 51.16:0.11"
60 min 63.10£0.05" 27.3240.71" 58.1610.60"
90 min 61.28:0.13" 29.780.79" 64.49:0.39"

Data were statistically different from the value of previous
group(p €0.05, "p €0.01)
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Table 3. Hair dyeing properties according to the
dyeing temperature of sappan wood

powder
Sample L a’ b’
Control 96.36+0.22 1.700.22 15.22+1.08
25T 66.48+0.09" 28.0441.42" 47.29:0.07"
30T 63.62+0.02" 28.95+0.40 55.740.33"
40T 60.52+0.02" 28.74+0.75 61.96:0.76"
50°C 61.95:0.04" 30.70:0.65" 60.97:0.61

Data were statistically different from the value of previous
group('p €0.05, “p €0.01)
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Table 4. Effect of pre—treatment of chitosan with
different molecular weights on hair
dyeing properties of sappan wood powder

Sample L a’ b’
Control 99.440.12 -0.080.68 13.08£0.13
Water 72.48+0.15 30.48+0.49 58.60£0.44
HMWC 73.490.10" 31.05+1.04 63.440.19"
MMWC 74.30£0.51" 29.32+0.60 60.770.60"
LMWC 71.370.05" 32.06:0.17" 67.95:0.49"

Data of chitosan—treated groups were statistically different
from the value of water—treated group (p €0.05, “p €0.01)
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Fig. 1. Color persistence of dyed hair pre-treated
with chitosan of different molecular weight.
Each dyed hair was immersed in distilled
water for 24 hours, and color fading was
observed at intervals of 1 day for 5 days.
(A) L values, (B) a" values, (C) b’ values in
CIE color space. Data were means and SD
of triplicate measurements
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Table 5. Effect of low molecular weight chitosan at
different concentrations on hair dyeing
properties of sappan wood powder

Sample L a’ b’
Control 99.44+0.12 0.08+0.68 13.08£0.13
Water 77.0120.22" 24.63+0.90" 44.31£0.09"
0.25% 82.19:0.05" 25.01:0.56 41.85:0.06"
0.5% 79.06:0.01" 24.24+0.13 45.10£0.06"
1.0% 77.87:0.14" 25.330.76 45.960.17"
2.0% 79.430.04" 25.360.46 46.91:0.30"

Data of chitosan-treated groups were statistically different from
the value of previous group ('p €0.05, “p €0.01)
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Fig. 2. Color persistence of dyed hair treated with
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treatment order of low molecular weight
chitosan. (A) L" values, (B) a" values, (C) b’
values in CIE color space. Data were
means and SD of triplicate measurements
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powder according to treatment order of
low molecular weight chitosan. Data were
means and SD of triplicate measurements
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