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Oncheera Petchoy 2009: Decolorization of Reactive Dye Solution by White-Rot
Fungus Datronia sp. KAPI0039. Master of Science (Environmental Science),
Major Field: Environmental Science, College of Environment. Thesis Advisor:

Assisant Professor Savaporn Supaphol, Ph.D. 90 pages.

This study focused on the color removal of two types of reactive dyes; Remazol Brilliant
Blue R (RBBR) and Reactive Black 5 (RB5) by white-rot fungus Datronia sp. KAPI0039. The
concentration of reactive dye (200, 400, 600, 800 and 1,000 mgL_l), fungal inoculum size (1, 2,
3% (w/v)) as well as reaction pH (3, 5, 7, 9) were optimized within the reaction time 168 hours.
Samples were periodically collected at 0, 2, 4, 6, 8, 12, 18, 24, 48, 72, 96, 120, 144 and 168 hours
for the measurement of color unit, Laccase activity and Manganese Peroxidase (MnP) activity.
The results showed that 2% (w/v) Datronia sp. KAPI0039 was most effective for the reduction of
1,000 mgL "' RBBR at pH 5 with %color removal at 96.05%. The highest laccase (195.45 UL")
and manganese peroxidase (38.27 UL-I) activities were also detected in the optimal condition. For
RB35, Datronia sp. KAPI0039 efficiently performed at 2% (w/v) fungal inoculum size for the
reduction of 600 mgL_l RBS5 under pH 5 with %decolorization 88.01 %. The highest laccase
activities (123.69 UL_I) was detected whereas an activity of manganese peroxidese was absent
during this hour. The result, therefore, indicated that Datronia sp. KAPI0039 was obviously able
to breakdown both reactive dyes and laccase was considered as a major lignin-degradation

enzyme in this case.
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3. Glucose Yeast Extract (GYE) (Apiwattanapiwat, 2006)

v

Wmang Ina 10 A5y
Yeast Extract 15 N5
Y v

WINaU 1 ang

k4 9 v 1 Y v
azgaedrunaunanua liniinau 1 das udni liiainonguugi 121 ogm

~ < ~
wraiked 1Hunan 15 UM

4. Minimal Medium (Apiwattanapiwat, 2006)
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KAPI0039 1,2 uag 3 nsuasasazareddon 100 Haaans

nm Fosarmyananuluddon
@ Tu9) 1 n5W 2 N5U 3n5U
0 0.00a 0.00a 0.00a
2 4.70a 3.54a 791a
4 17.30a 26.10a 42.97a
6 54.04a 62.41a 72.98a
8 82.96b 90.23b 94.76b
12 95.03b 95.48b 95.80b
18 95.57b 96.07b 96.15b
24 96.00b 96.20b 96.44b
48 96.13b 96.47b 96.85b
72 96.39b 96.72b 96.89b
96 96.53b 97.00b 97.22b
120 96.62b 97.15b 97.46b
144 96.55b 97.21b 97.30b
168 96.61b 97.22b 96.97b
CV =56%
F-test = *

Wneva ns Wlanuuenauivediiisdignedda

o

' '
aad @ S

* UANUUANANNUOINUNITAYNNADANTEAVANUFDTUININY 95 %
1 A A 9 v W 1 [ 1 Y] o 1 v A [
AUNASNNVABAIDNHIA WY IUUAAZADAVUTANUANANAUNTEATAN

0NN 95 %



v ~ o Y
ﬂ1§1QN‘H'Jﬂﬁ 7 ﬂi]ﬂiill'f]\il'ﬂuulclflllmﬂlﬂﬁ flﬂﬂl"f)"f]i'l Datronia sp. KAPI0039 1, 2 uag 3

nfuRoAITazaeddon 100 Haaans

76

a 4 -1
Avnssueu lsiuanne (UL )

nan
1 Tu9) 1 N5U 25U 305U
0 0.80a 2.63a 2.93a
2 4.71a 16.64a 28.54a
4 17.96a 37.59a 69.80a
6 48.13a 69.78a 148.54a
8 77.29a 130.11a 373.06a
12 246.58b 453.79a 622.04a
18 615.22b 1098.31b 1107.60b
24 862.14b 1169.67b 1125.16b
48 32.44a 80.84b 57.19a
72 26.76a 91.10a 41.89a
96 19.81a 67.12a 41.74a
120 17.15a 62.56a 63.34a
144 4.40a 22.20a 14.06a
168 2.87a 14.73a 64.97a
CV =13%
F-test = *

9

Wneya ns Wlanuuenauivediiisddgneada

o

1 '
aad [ A

* 1ANUUANA NN UL UIFIAYNNFDANTZAVANIFONUNIND 95 %

g

AMmasnauA 110 8Ia e U LAz AR AN LA NULANANAUNTZAUA

F0IUNIN 95 %



77

i Y
a J 4 a
M3519013nH 8 nanssuen leiuuemiianleseondiag 91n1%031 Datronia sp. KAP10039

1,2 uag 3 nSudeasaza1eddon 100 Uaaans

fan Aanssueu ladiuyeamiianlosoondiaa (UL
1 T19) 1 n5W 25U 305U

0 1.05a 2.13a 1.35a
2 1.67a 471a 3.79a
4 2.49a 22.59a 60.29b
6 7.30a 13.61a 19.87a
8 15.79a 29.81a 4331b
12 32.33b 59.49a 85.41b
18 97.85b 166.68b 219.29b
24 148.50b 191.18b 263.57b
48 22.56a 63.66b 188.70b
72 2.49a 22.59a 57.90b
96 1.76a 9.96a 23.56a
120 0.92a 3.84a 3.76a
144 2.28a 4.04a 15.12a
168 0.65a 1.75a 7.28a

CV =331%

F-test = *

Wneva ns Wlanuuenauivediiisdignedda

o

' '
aad @ 2

* UANUUANANNUOINU T AYNNADANTEAVANUFDTUININY 95 %
1 A A 9 v W 1 [ 1 Y] o 1 v A [
AUNASNNUAIBAIDNHIA WY IUUAAZADAVUTANUANANAUNTEATAN

I UNIN 95 %



A 9 Ay 1 9 & o
ATNNNUINN 9 TDIASNITAANNUINTIDN RBBR 1,000 mgL Iﬂﬂ(la]ﬂf]f'ﬂi'] 2 NTUND

d1sazaneddon 100 Haaans 1 pH 13UAN 3,5, 7 uaz 9

N fasazmsananuTuddoun
(#T19) pH 3 pH 5 pH 7 pH 9

0 0.00a 0.00a 0.00a 0.00a
2 0.87a 3.98a 4.42a 5.34a
4 2.15a 31.95a 18.76a 13.77a
6 8.53a 58.22a 38.56a 21.47a
8 3.42a 81.26b 55.06b 26.61a
12 13.5% 95.11b 88.07b 44.83a
18 30.33a 96.10b 96.12b 89.33b
24 51.51a 95.86b 95.88b 95.41b
48 72.87b 96.29b 97.08b 97.16b
72 81.94b 91.68b 92.92b 90.89b
96 82.62b 96.79b 96.80b 94.79b
120 84.78b 96.95b 96.97b 94.70b
144 84.91b 97.43b 97.45b 95.28b
168 84.56b 97.51b 97.52b 96.26b

CV =76%

F-test = *

o w aa

Wanenva ns Wlanuuenauivediiisddgnedda

o

1
aad

* finnuuanaenued eiideddyneadanszauauFetumInG 95 %

AMmasnMuA 10 8Ia U LA aZAR A NN LA NULANA NI UNTZAUA

0NN 95 %
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v Y
a 4
mﬁnwmnﬁ 10 ﬂi]ﬂi5%L@u1%ﬂllﬁﬂlﬂﬁﬂ1ﬂl%®51 Datronia sp. KAP10039 Gluﬂ'liﬁﬂﬂ'ﬂﬂ

Y
[Wutua§on RBBR 1,000 meL” TaelH¥es1 2 nfudeasazarvddon

100 1adaa5 N pH 1ISHAU 3,5, 7 1Az 9

a 4 -1
ﬂi]ﬂ‘iim’é)u]lcmmﬂmﬁ (UL )

na
@ Tu9) pH 3 pH'S pH 7 pH9

0 1.02a 0.84a 1.13a 2.67a
2 0.59a 5.08a 7.79a 26.26a
4 1.13a 19.06a 27.46a 47.98a
6 0.40a 26.23a 40.22a 56.61a
8 0.76a 64.37a 80.36b 84.17b
12 1.69a 215.64b 181.09b 168.48b
18 1.98a 461.06b 502.10b 377.75b
24 5.87a 195.45b 1,148.66b 749.09b
48 10.35a 20.39a 1,521.42b 1,620.38b
72 3.51a 19.61a 782.81b 815.47b
96 3.15a 24.01a 355.33b 687.42b
120 2.11a 11.60a 303.56b 465.85b
144 0.42a 4.57a 122.28b 359.61b
168 1.65a 4.04a 32.88a 231.63b

C.V =234%

F-test=*

wnewme ns Ilanuuananuednitisdynana

* Januuanannued s d Ay neadanszauANUFNUIIND 95 %
1 A A Y v v 1 [ 1 v I 1 v A [
AUNDENANABAIDNYIANNU T ULAAZADANUNANVLANANAUNIZAVADIN

WRRUNINY 95 %



v Y
a L4 J a
M35190HINA 11 danssueu leiusentialoseondaa1n¥e51 Datronia sp.

Y Y Ay 1 9 &
KAPI10039 Tumsaaanudududdon RBBR 1,000 mgL' laals¥os 2

nfuReasazaeddon 100 Naaans N pH SuAU 3,5, 7 Haz 9

80

a 4 =} 4 ) -1
ﬂﬁ]ﬂ‘iim’ﬁ)ullﬂmLL?JQﬂ1u€TL‘]JfJifJ’E)ﬂG]SLﬂﬁ (UL )

na
#Tu9) pH 3 pH 5 pH 7 pH9
0 0.00a 0.00a 0.00a 0.00a
2 0.00a 1.43a 1.71a 1.52a
4 1.65a 5.12a 4.15a 5.49a
6 8.18a 7.15a 8.50a 5.54a
8 8.09a 7.65a 4.13a 1.51a
12 0.00a 38.73a 20.52a 10.63a
18 0.00a 59.26a 57.30a 18.82a
24 0.00a 38.27a 130.02¢ 65.11a
48 0.00a 5.72a 312.54¢ 262.73¢
72 0.09a 7.87a 218.68c 126.50¢
96 0.98a 1.92a 239.43c 109.89¢
120 0.21a 0.26a 221.71c 94.87c
144 0.00a 0.40a 228.25¢ 90.57¢
168 0.00a 0.00a 198.93¢ 31.08¢
C.V =29.1%
F-test=*
Wanenyg ns WIANuLena e itd
* fanuuanaetueduiisdfgymeadanseduanudeiumity 95 %

Amasnaud a1 8Iai U LR azAR A NN LA NULANA NI UNTZATAI

0NN 95 %



MIINHINT 12 Tosarmsannnududdon RBS 200, 400, 600, 800 tag 1,000 mglL’

81

Y Y a9
IDYATNITAANNNUVNTYDY

1391

2 Tu9) 200 mgL" 400 mgL’' 600 mgL" 800 mgL' 1,000 mgL’
0 0.00a 0.00a 0.00a 0.00a 0.00a
2 11.16a 10.89a 6.19a 3.59 6.11a
4 8.16a 13.92a 3.42a 4.26a 6.24a
6 22.74a 19.39a 10.01a 8.13a 6.15a
8 25.05a 18.28a 7.87a 3.85a 6.62a
12 25.052 18.28a 7.87a 3.85a 6.62a
18 51.44a 33.21a 21.43a 2.55a 10.87a
24 47.45a 38.30a 16.62a 12.33a 10.08a
48 89.80b 91.10b 82.41b 83.61b 66.51b
72 92.08b 93.11b 89.86b 89.87b 82.20b
96 92.86b 94.70b 93.21b 93.31b 86.78b
120 93.52b 95.80b 95.72b 95.22b 88.38b
144 94.02b 96.49b 96.28b 95.35b 88.94b
168 94.40b 96.70b 96.80b 95.82b 89.34b

CV =9.7%

F-test = *

Y a

Wnenva ns Wlanuuenauivediiisddgnieada

o

' '
aad @ 2

* UANUUANANNUDI WU T AYNNADANTEAVANUFDTUININY 95 %
1 A A 9 v @ 1 @ 1 @ s 1 v A [
AUNASNNUAIBAIDNHIA N IUIAAZADAVUTANNANANAUNTEATAN

0NN 95 %
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v Y
a 4
mﬁnwmnﬁ 13 ﬂi]ﬂiiN!@uhlcﬁhllﬁﬂlﬂﬁﬁ]Tﬂl%i’]ﬁW Datronia sp. KAP10039 GL‘L!ﬂWiﬁﬂﬂ’JTJJ

9y

WU den RBS 200, 400, 600, 800 1@ 1,000 mgL”

13a1 ﬁﬁ]ﬂiii\llﬂuvl%’ﬂlmﬂmﬁ (UL_I)
@Tua) 200 mgL’ 400 mgL’ 600 mgL " 800 mgL" 1,000 mgL"
0 1.03a 0.46a 0.00a 0.00a 0.00a
2 9.55a 7.17a 0.46a 0.00a 0.00a
4 10.36a 13.75a 13.36a 4.89a 1.57a
6 5.92a 16.01b 24.85b 11.99a 25.76b
8 22.06b 29.68b 36.98b 32.07b 29.89b
12 28.75b 34.14b 76.59¢ 76.64¢ 62.16¢
18 29.75b 54.09b 91.81c 115.12¢ 88.06¢
24 20.83b 19.74b 29.18a 36.33b 77.99¢
48 10.07a 9.83a 31.02b 11.62a 28.21b
72 12.26a 6.44a 26.94b 40.89b 178.57¢
96 6.72a 3.39 3.68a 12.15a 120.66¢
120 5.30a 0.55a 5.46a 20.05a 26.97b
144 8.58a 4.09a 9.72a 26.26b 17.77b
168 451a 2.09a 17.55a 38.01b 22.38b
C.V =484%
F-test = *

o aa

Wnenyg ns Wlanuuenauivediiisddgniedda

o

1
aad

* fianuuanaenued eiidedinyneadanszaua M FetumIny 95 %

Amasnaud 1810 8Ia U LIRS AR AN LA NULANA NI UNTZAUAI

FIUNIN 95 %



&3

v Y
a 4 4 a
M31aNINT 14 nanssueu latnuamilaileseen®iaaa1ni%es1 Datronia sp. KAPI0039

9y

Tumsaaanuutuddon RBS 200, 400, 600, 800 4ag 1,000 mgL’

al nanssueu lmiuuamilanlesoendiaa (ULY)
@ w200 mgL’ 400 mgL" 600 mgL" 800 mgL" 1,000 mgL"
0 0.00a 0.00a 0.00a 0.00a 0.00a
2 0.00a 0.00a 0.00a 0.00a 0.00a
4 0.00a 0.00a 0.00a 0.00a 0.00a
6 0.00a 0.00a 0.00a 0.00a 0.00a
8 1.90a 3.67a 0.00a 1.86a 1.86a
12 0.00a 0.00a 0.00a 0.00a 0.00a
18 1.04a 3.02a 1.98a 3.04a 0.00a
24 4.03a 6.13a 3.59 0.00a 0.00a
48 2.79 3.23a 14.27a 8.32a 3.35a
72 0.21a 0.00a 0.00a 0.00a 0.00a
96 8.24a 4.44a 4.05a 5.98a 14.70a
120 7.52a 1.64a 1.14a 1.27a 28.32b
144 10.25a 0.51a 0.36a 1.86a 49.94b
168 5.54a 0.66a 0.98a 1.59a 16.76b
C.V =87.1%
F-test = *

o w aa

Wnenvg ns Wlanuuenauivediiisdigneddaa

o

1
aad

* finnuuanaenued eiideddyneadanszauauFetumInG 95 %

Amasnaud a1 8Ia iU IR AR A NN LA NULANA NI UNTZATAIN

0NN 95 %



~ ) Y ay -1 y & .
MINNNUINN 15 T8N ITAAANUUNTIDNY RBS5 600 mgL T@fﬂqﬂﬂf'ﬂiq Datronia sp.

KAPI0039 1,2 uaz 3 nsuaeaisazateddon 100 Haaans

1 fasazmyananuTuddon
@ Tu9) 1 n5u 25U 305U

0 0.00a 0.00a 0.00a
2 3.29a 5.49a 598a
4 3.29a 5.45a 9.51a
6 3.71a 9.45a 15.37a
8 5.56a 15.24a 9.91a
12 8.08a 14.86a 18.51a
18 16.09a 23.39a 29.61a
24 18.36a 30.68a 40.54a
48 29.24a 86.03b 88.90b
72 87.64b 91.16b 91.11b
96 91.87b 94.29b 93.37b
120 93.39b 95.48b 93.89b
144 94.62b 96.17b 94.63b
168 94.56b 96.13b 94.43b

CV =10.1%

F-test = *

Wwnema ns lanuuenaeiuediiisddyniedna
* Januuanannued ulisd Ay neadanszauANUE NN 95 %
1 A A Y v W 1 [ 1 [ A= 1 o A [
ANASNNUABAIDNHIA NN TUUAAZADAVITANUANANAUNTEATAN

oI MIN 95 %



v Y
ﬂ1§1QNu3ﬂﬁ 16 ﬂi]ﬂiﬁiJLE]uhl‘;]ﬁjl,l,aﬂlﬂﬁi]'lﬂl,‘]?@§1 Datronia sp. KAPI0039 1, 2 1o 3

nSuAoETazaleddon 100 Yaaans

nal nonssueu lnfiamne (UL
#1T19) 1 n5u 2 N5U 305U

0 0.00a 1.04a 2.94a
2 0.35a 4.04a 9.46a
4 5.33a 1591a 20.68a
6 20.21a 26.79a 36.31b
8 28.33a 49.69b 61.24b
12 44.29b 66.66b 68.40b
18 51.18b 72.37b 90.73¢c
24 78.13b 93.29¢ 88.84c¢
48 119.29¢ 121.97¢ 72.01b
72 167.10c 181.36¢ 102.83¢
96 174.41c¢ 146.94c¢ 77.71b
120 127.83¢ 132.96¢ 47.75b
144 101.86¢ 79.31b 22.09a
168 61.65b 40.09b 13.76a

CV =19.9%

F-test = *

Wwnema ns lanuuenaeiuediiisddyniedna
* Januuanannued ulisd Ay neadanszauANUE NN 95 %
1 A A Y v W 1 [ 1 [ A= 1 o A [
ANASNNUABAIDNHIA NN TUUAAZADAVITANUANANAUNTEATAN

oI MIN 95 %
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v Y
a 4 4 a
M31aNUINT 17 Aanssueu lyiuuamiianleseendiaaa1ni%esi Datronia sp. KAPI0039

1,2 uag 3 nSudeaisaza1eddon 100 Jaaans

= J a -1
wmMilalesoondiad (UL)

nal
#1T19) 1 n5u 2 N5U 305U
0 0.00a 0.00a 0.00a
2 0.00a 0.00a 0.00a
4 0.00a 0.00a 0.00a
6 0.00a 0.00a 0.00a
8 4.51a 8.84a 12.79a
12 5.55a 13.51b 13.74b
18 4.19a 11.68a 14.63b
24 6.75a 17.81b 14.28b
48 15.11b 20.83b 13.00b
72 20.65b 26.46b 26.81b
96 12.93b 10.74a 14.61b
120 9.75a 8.49 12.84a
144 5.69a 4.97a 3.62a
168 491a 4.30a 2.59a
CV =24.6%
F-test = *

Wwnema ns lanuuenaeiuediiisddyniedna

* Januuanannued ulisd Ay neadanszauANUE NN 95 %

1 H 4 v o 1 [ 1 Y] . 1 [ { (%
ANAINANA8aI19nBIA I IR aZAD AU IANULANA A UNTLAUANY

oI MIN 95 %

aad



a y Y Ay B 9 & o
MINNNUINN 18 T8N ITAAANUUNTIDN RBS5 600 mgL T@ﬂiﬂﬂﬂf@iq 2 NTUND

a1sazaneddon 100 Haaans N pH ISUAN 3,5, 7 1Az 9

nm $osazmyananuuddon
#1Tu9) pH 3 pH'5 pH 7 pH 9

0 0.00a 0.00a 0.00a 0.00a
2 7.15a 8.67a 1.76a 5.67a
4 5.86a 3.66a 1.76a 1.15a
6 4.42a 3.20a 1.76a 2.11a
8 17.41a 2.55a 8.83a 11.66a
12 24.98a 15.56a 11.99 14.09
18 35.24a 16.92a 16.31a 14.18a
24 43.90b 18.96a 31.07a 16.63a
48 59.99b 88.01b 45.14b 31.98a
72 68.33b 88.38b 45.72b 42.15b
96 68.93b 90.13b 50.58b 60.87b
120 68.38b 91.12b 60.31b 69.98b
144 71.54b 92.64b 67.20b 77.62b
168 72.32b 93.18b 71.94b 78.83b

C.V =33.3%

F-test = *

o aa

Wanenva ns lanuuenauivediiisddgnieddaa

o

1
aad

* finnuuanaenuedeiidedidyneadanszauauFetumIny 95 %

Amasnaud 10 8Ia iU UIA AR AN LA NULANA NI UNTZATAIN

0NN 95 %



Y a 4
mﬁnwmnﬁ 19 ﬂi]ﬂiiiJLE]uhl‘;]ﬂJLmﬂLﬂﬁinﬂﬁW Datronia sp. KAP10039 IUﬂ1§a@ﬂ’J1ﬂJ

o=

Yududdon RB5 600 mgL” laelds1 2 nfuasarsazareddon 100

Hadans N pH (5uAY 3,5, 7 uaz 9

an nanssueu laduanma (UL

1 Tu9) pH 3 pH'S pH 7 pH 9
0 0.00a 0.00a 0.00a 0.00a
2 0.00a 4.18a 5.01a 3.14a
4 0.00a 10.46a 23.56a 12.45a
6 0.00a 17.65b 37.06a 23.89a
8 1.01a 20.72a 65.38b 42.26b
12 1.33a 26.90a 116.97b 72.92b
18 5.68a 26.03a 179.45b 94.31b
24 10.98a 34.55a 218.46b 128.31b
48 17.35b 123.69b 125.18b 104.20b
72 36.21b 160.46b 41.39b 80.82b
96 46.24b 118.98b 6.27a 52.87b
120 32.78b 33.81a 9.53a 28.02a
144 7.33b 30.20a 9.99a 21.14a
168 3.34b 3.63a 4.87a 10.88a

CV =26%

F-test = *

Wnemg ns anuienaeiuediiisddyniedna
* Januuanannued s d Ay nadanszauANUE NN 95 %
1 A A Y v W 1 [ 1 [ A= 1 o A @
ANASNNUABAIDNHIA NN TUUAAZABAVITANUANANAUNTEATAN

FRIUMIN 95 %



q’ a ia o =~ o a dil
MININUINN 20 DanTIuvouU lsinanssueu lyiuamilanlosoondaa 2101¥091
. 9y 9 A9 -1
Datronia sp. KAP10039 lumsaannudududdon RBS 600 mgL ' 1ag

9}49} o v = Y A aa ~ A 9
hlclﬂfb'f‘]iT 2 ﬂﬁﬂ@@ﬁ'ﬁagaﬁlﬁiﬂﬂﬂ@ﬂ\l 100 waaans N pH L3uAU 3,5, 7

a9
nal nanssueu lniuuamilanlesoendiaa (ULY)
1 T19) pH 3 pH'5 pH 7 pH 9
0 0.00a 0.00a 0.00a 0.69a
2 0.00a 0.00a 0.00a 0.00a
4 0.00a 0.00a 0.00a 4.05a
6 0.00a 0.00a 0.00a 0.73a
8 0.00a 0.00a 0.00a 2.37a
12 0.00a 0.00a 0.00a 2.23a
18 0.00a 0.00a 0.00a 0.00a
24 0.00a 0.00a 3.50a 3.05a
48 0.00a 0.00a 0.00a 0.96a
72 0.00a 0.00a 14.79b 20.70b
96 3.18a 12.21a 1.05a 11.65b
120 22.37b 29.37b 1.59a 4.52a
144 9.65b 9.65a 0.61a 6.22a
168 4.87a 3.47a 0.44a 1.36a
CV =94.6%
F-test=ns

Wwnema ns lanuienaeiuediiisddyniedna
* Januuanannued ulisdAyneadanszauANUE NN 95 %
1 A A 9 v W 1 [ 1 Y] o 1 v A [
AUNASNNVABAIDNHIA NI IUIAAZADAVUTANUANANAUNTEATAN

FRIUNIN 95 %
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