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Abstract

The crude polysaccharide fraction from fruit body of Auricularia auricula were obtained by using hot water extrac-
tion and ethanol precipitation. As the crude polysaccharide fraction contained the brownish dark colored compounds,
the adsorption study of pigments from the crude polysaccharide using activated carbon was carried out. The pigment

compounds showed an absorption characteristic with A,

of 230 nm and the absorbance at 230 nm was taken as

color intensity. Adsorption capacity of pigment depended on increase of the activated carbon to sample loading ratio.
The adsorption capacity increased with increase of pH and temperature in the pH range of 3.0-7.0 and temperature
range of 25-40°C, but decreased in the temperature range of 40-70°C. The optimum capacity was obtained at addi-
tion of 16.7 mg activated carbon per mL sample solution (concentration = 3 mg/mL) at pH of 7.0 and temperature
of 40°C. Treatment for 10 min was sufficient to achieve the 80% decolorization and 1.25 fold purification of
polysaccharide. Langmuir isotherm and pseudo second-order kinetic model provided the best fitting for adsorption
of the brownish dark colored compounds onto powdered active carbon. The activation energies of adsorption from
the Langmuir isotherm parameter in the ranges of 25-40°C and 40-70°C was -2.54 and 4.38 kcal/g, respectively. The
results of low activation energy also indicated that the adsorption process was a physical adsorption which was con-

trolled by diffnsion.
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Fig. 1. Flow diagram for extraction of crude polysaccharide from fruit body of Auricularia auricula.
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Fig. 2. UV absorption spectra of polysaccharide extracted by
hot water from fruit bodies of Auricularia auricula.

(a): 0.1 mg/mL, (b): 0.5 mg/mL, (c): 1 mg/mL, (d): 2 mg/mL, (e):
3 mg/mL, (f): 5 mg/mL.
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Fig. 3. Standard curves for measurement of color intensity of
pigment at 230 and 270 nm.
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Fig. 4. UV absorption spectra and colors of crude polysaccharide
solution with and without charcoal treatment (5 mg/mL sample
concentration).

(a) : crude polysaccharide solution, (b) charcoal treated polysaccharide
solution.
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Fig. 5. Effect of initial pH on the adsorption capacity.
Adsorption capacity was obtained under initial sample concen
tration of 15 mg/mL, activated carbon of 0.5 g, agitation speed of
300 rpm and temperature of 25°C.
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Fig. 6. Adsorption equilibrium isotherm of pigment at different
temperatures (pH 7.0).
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Table 1. Parameters in isotherm equations for the adsorption of brownish dark colored compounds on activated carbon at different

temperatures
Adsorption Adsorption Temperature (K)
isotherm parameter 298 308 313 328 343
Langmuir Qon (mey 384.62+3.24 454.55£2.91 500.00+1.22 333.3313.11 285.71+2.01
Ky merey 4.7310.05 5.46%0.16 5.80%0.10 4.1310.08 3.14%0.10
b 0.21£0.04 0.1810.02 0.17£0.01 0.24+0.03 0.32+0.02
R2 0.997610.012 0.996310.003 0.997710.002 0.998910.015 0.997510.013
Freundlich Kf mere) 0.2610.01 0.2610.02 0.2610.05 0.25%0.02 0.25%0.03
I/n 0.89+0.03 0.9310.02 0.88%+0.04 0.85%0.02 0.8210.01
R2 0.99140.031 0.984910.013 0.996210.012 0.99910.015 0.985910.004

q,,: Equilibrium amount adsorbed on the charcoal, (mg/g)
K, : Langmuir constant related to the adsorption capacity, (mg/g)
b : Langmuir constant related to the energy of adsorption
K;: Freundlich constant related to the adsorption capacity, (mg/g)
n : Freundlich constant related to the adsorption intensity
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Fig. 7. Arrhenius plot for log b of pigment solution.
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Table 3. Comparison of the 1st order and 2nd order rate constants for different initial concentrations and amounts of activated

carbon
1st-order kinetic model 2nd-order kinetic model ., €Xp*
Adsorption Condition K,x107 i 2 K, x107 X 2

(min') (nge R me'mn) (g R (mg’e)
Initial 1 5.9610.13 2.38+£0.21  0.9909+0.016  13.57+0.24 26.88+£2.11  0.9999+0.003  26.95+0.41
concentration 3 6.2610.24 10.01£0.09  0.9898+0.012 3.85+0.17 75.1944.15  0.9999+£0.002  74.58+1.25
(mg/mL) 5 6.3310.15 15.94£0.10  0.9926+0.007 5.82+0.22  125.00£5.57 0.9993£0.001 128.40+3.70
10 17.55£0.27 75.201£0.23  0.9943+0.006 0.80£0.02  250.00£8.69  0.9999+0.003 244.98+2.47
15 18.4210.16 76.56£0.15  0.9956+0.024 1.05£0.01  344.83%7.64 1.0000+0.002 337.86%4.30
Amount of 0.1 19.90£0.17 35.941£0.26  0.9443+0.006 0.54£0.08 96.15£2.52  0.9981£0.002  92.46+0.58
activated 0.5 9.0310.23 14.97£0.15  0.9291£0.003 0.61£0.04 66.67£3.43  0.9987£0.005  63.75+0.27
carbon (g) 1 9.79£0.50 14.24£0.15  0.8842+0.008 0.6410.03 44.05£1.13  0.9984+0.006  41.98+0.53
1.5 10.0210.72 5.75%£0.73  0.9851%+0.012 1.84£0.03 25.84£1.19  0.9985+0.002  24.7710.31
2 24.41£0.30 7.88+£0.90  0.9918+0.016 1.91£0.07 20.45£1.20  0.9986%0.001 19.66£0.10

*q.,.exp : Experimental data about equilibrium amount adsorbed on the charcoal, (mg/g)
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