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Rodjanawan Wangpradid 2014: Decolorization of Mixed Reactive Dyes by Fluidized-
Bed Dried Lentinus polychrous Lév. Coated with Chitosan. Master of Science
(Biotechnology), Major Field: Biotechnology, Department of Biotechnology. Thesis

Advisor: Assistant Professor Pakamon Chitprasert, Ph.D. 77 pages.

The water pollution contaminated by synthetic dyes effluent is a major problem that can
widely affect the food chain, ecosystem and human health. This research aimed to study the
decolorization of mixed reactive dyes by fluidized — bed dried Lentinus polychrous Lév. coated
with chitosan. The chitosan coating concentrations were varied at 0.1, 0.5 and 1.0 % w/v to test
the decolorization of 100 mgL_1 of 3 mixed reactive dyes; reactive blue 19, 160 and 198. The
chitosan concentration coating on fungi influenced the physical property, fungal viability, dye
decolorization and mechanism of decolorization. The physical property of external coated fungal
surface showed that the surface chitosan coated fungi were smoother when the chitosan coating
concentrations were higher. the surface of 1.0 % chitosan coated fungi illustrated the smoothest
surface among those 3 chitosan coating concentrations. The survival of all coated and dried fungi
were 100 % and the fungi were still able to degrade 91 — 94 % of mixed dyes within 72 hours
which was shorter decolorization time than that of uncoated fungi (144 hours). The variation of
dyes maximum wavelength, ligninolytic enzyme activity and Fourier Transform Infrared
Spectroscopy (FTIR) were also conducted to investigate the mechanism of decolorization by
chitosan coated fungi. It was revealed that the decolorization process was caused by the
collaboration between biosorption and biodegradation mechanism. The first period of
decolorization was biosorption followed by secretion of enzyme for biodegradation. Results
obtained in this study indicated that the chitosan coated and fluidized — bed dried

L. polychrous Lév. can efficiently degrade mixed reactive dyes.
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3. Lentinus polychrous Lév.
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Sub-class Heterobasidiomyces
Order Agaricales
Family Tricholomataceae
Genus Lentinus
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vigd ladhiua

LY nanssueu lmiuanna (gilndoliaaans)

(#2T9) i 1 il 2 il 3 Infy
0 0.000 0.000 0.000 0.000+0.000
6 0.002 0.002 0.002 0.002+0.000
18 0.002 0.002 0.002 0.002+0.000
30 0.006 0.006 0.006 0.006:£0.000
36 0.077 0.079 0.077 0.078+0.001
48 0.406 0.362 0375 0.3810.023
60 0.738 0.687 0.721 0.715+0.026
72 1.010 1.168 1.057 1.078+0.081

~ a 7 A a = Y
AN UINN V12 ﬂﬁ]ﬂﬁiml@uul“]ﬂﬂmﬂlﬂﬁﬂwaﬁjﬂﬂ L. polychrous Lév Wlﬂﬁﬂﬂﬂﬂﬂklﬂiﬁqﬂu
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vigd ladiua

32821701 nanssueu lesianna (gladoladaans)

(1 T19) i 1 it 2 i 3 Inde
0 0.000 0.000 0.000 0.000=0.000
6 0.002 0.002 0.001 0.002:0.000
18 0.002 0.002 0.002 0.002:£0.000
30 0.003 0.003 0.004 0.003=0.000
36 0.044 0.045 0.045 0.044+0.001
48 0.209 0.262 0.286 0.252+0.040
60 0.567 0.494 0.587 0.550-£0.049

72 0.876 0.835 0.914 0.875+0.040
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szozm nanssueu lmimilanlesoondiad (giinnolaaans)

(#2T9) i 1 il 2 il 3 Infy
0 0.000 0.000 0.000 0.000-+0.000
6 0.001 0.001 0.002 0.002+0.000
18 0.007 0.006 0.007 0.007+0.001
30 0.006 0.005 0.010 0.007+0.003
36 0.029 0.026 0.033 0.029:£0.003
48 0.290 0.249 0.226 0.255+0.032
60 0.440 0.465 0.505 0.4700.033
72 0.635 0.658 0.739 0.6770.054
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32821701 nanssueu lsismiianleseendna (gliaseiiaaans)

(#1T9) i 1 i} 2 i 3 Inde
0 0.000 0.000 0.000 0.000-0.000
6 0.001 0.001 0.001 0.001=0.000
18 0.005 0.005 0.005 0.005=0.000
30 0.006 0.006 0.006 0.0060.000
36 0.023 0.022 0.020 0.02120.001
48 0.213 0.201 0.226 0.213+0.012
60 0.400 0.427 0.434 0.420+0.018
72 0.624 0.610 0.620 0.618+0.007
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maauma"lﬂimmmmwmu 0.5 L‘]Jf)iL“]iuﬁu"lﬁuﬂﬁ’f)‘]JiﬁJ"lﬂﬁ!Lﬁwllll

] o Y a 4
WWHﬂWﬁ‘ﬂ'IL!ﬁQL!‘UUV‘IQ@ulﬂ‘ﬁﬂ‘Uﬂ

szozm nanssueu lmimilanlesoondind (giinnoladans)

(#2T9) i 1 il 2 il 3 Infy
0 0.000 0.000 0.000 0.000-+0.000
6 0.001 0.001 0.001 0.001+0.000
18 0.001 0.001 0.001 0.001+0.000
30 0.004 0.003 0.004 0.004:£0.000
36 0.017 0.002 0.002 0.007:£0.008
48 0.101 0.131 0.181 0.1370.040
60 0.244 0.300 0.275 0.273+0.028
72 0.438 0.419 0.403 0.420+0.017

d' a 4 = 4 a A a , A
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32821701 nanssueu lsismiianleseendna (glaneiiaaans)

(1 T19) i 1 it 2 i 3 Inde
0 0.000 0.000 0.000 0.000=0.000
6 0.001 0.001 0.001 0.001=0.000
18 0.001 0.001 0.001 0.001=0.000
30 0.003 0.003 0.003 0.003=0.000
36 0.012 0.001 0.001 0.005+0.005
48 0.096 0.094 0.106 0.099+0.007
60 0.201 0.226 0.245 0.224+0.022
72 0.376 0.359 0.370 0.368+0.008
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