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Phanerochaete chrysosporium WX213
. 10 g/L 0.2 g/L
80 1/l MnSO; H,0 0.14 g/L pH 4.5 250 mL
90 mL 1.2x10° mL™!
559 U/L 36% .
0 814.9 A

Production Conditions of Manganese Peroxidase by
Phanerochaete chrysosporium
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Abstract The effect of different conditions on manganese peroxidase produced by Phanerochaete chrysospori-
um WX213 was investigated. High activity of manganese peroxidase was obtained when there were 10 g/L glu-
cose 0.2 g/L. ammonium tartar 1 g/L tween 80 0.14 g/I. MnSO4 H,O in culture medium the initial pH
was 4.5 and the medium was buffered with sodium phthalate. The cultivations were performed in 250 mlL
shake flasks containing 90 ml medium and was inoculated to a concentration of 1.2 x 10° spores/mL. The
manganese peroxidase activity reached to 559 U/L under optimum conditions 36% higher than that before op-
timization. After cultivation with dyes under this condition good decolorization of azo dye triphenylmethane
dye and heterocyclic dye by manganese peroxidase was observed.
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Phanerochaete chrysosporium MnP
1
1.1
1.1.1 Phanerochaete
chrysosporium WX213
1.1.2 10 g/L 0.2
g/L 80 1 g/L 0.54 g/I. KH,PO42.56
g/L. MgS0O,4 0.71 g/L. VB;0.001 g/L
10 mmol/L 70 mL/L pH4.5.
g/L 0.6 MHSO4' HQO

0.5 NaCl 1 FeSO; 7H,0 0.1 CoSO; 7H,0 0.22 Ca-
Cly 2H,0 1.56 ZnSO; 7H,0 0.1 CuSO; 5H,0 0.1

AIK SO, 5 12H,0 0.01 HBO; 0.01 Na,MoO; 2H,0

0.01.
1.1.3 250 mL 90 mL
1 x10° mL™" 37 C
150 r/min 5d.
1.1.4 5 MnP
1.2
1.2.1 MnP
3 mL 50 mmol/L pH 4.
5 50 mmol/L pH4.5 0.1 mmol/L
0.1 mmol/L MnSO, 3 mg/mL 0.2 mL
50 pmol/L H,0, 30 C
2 min 100 pL 5 mmol/L  NaOH
610 nm .
U
1 pmol 8
1.2.2
3 80 C 3h

1.2.3

7000 g 10 min

€1
c— C
2

2.1  Phanerochaete chrysosporium WX213
MnP

2.1.1 MnP
1.
MnP
1.2 mmol/L
L- 2.4 mmol/L 0.22 g/L.
1 MnP

Tab.1 Effect of different nitrogen source on MnP production

MnP MnP

/ / / /
UL L U/L /L
402 1.60 0 1.53
300 1.65 |I- 0 1.51
281 1.60 0 1.11
355 1.36

0.4~2.0 mmol/L

1 0.4 ~2.0 mmol/L
MnP
MnP
400 U/L 1.2 mmol/L

1.8 mmol/L
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Fig.1 Effect of the concentration of ammonium tartrate Fig.2 Effect of the concentration of glucose on MnP
on MnP production production
? 2.1.3 MnP
250 mL MnP
. 3 90 ~ 110 mL/
1.2mmol/L . 5d
2.1.2 MnP
2
3 MnP
Tab.3 Effect of medium volume on MnP production
. / MnP / /
MnP . ml/ U/L g/L
2 MnP 50 201 1.67
Tab. 2 Effect of different carbon source on MnP production
70 365 1.56
MnP MnP
/ / / / 90 414 1.67
10 /1 U/L /L 10 /1. U/L /L
110 418 1.43
0 1.39 317 1.72
242 1.59 322 1.57 130 333 127
295 1.23 405 1.58 MnP 4.
1.2x10°mL™"  MnP
2
<10 g/L
MnP
10 g/L MnP MuP .
2.1.4 pH MnP
3 MnP
10 ¢/L MuP
MnP 410 U/L, 317 U/L
10 ¢/L 3
MnP

pH
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5 6. 7 MnP
4 MnP Tab.7 Effect of benzyl alcohol concentration on MnP produc-
Tab.4 Effect of inoculum concentration on MnP production tion
MnP / / / MnP / /
1x10° /mL U/L o/L mmol/L U/L g/L
0.4 341 1.43 0 282 1.81
0.8 410 1.55 3.4 363 1.58
41 1.
1.2 424 1.67 > 0 65
6.7 352 1.62
1.6 375 1.44
2.0 353 1.36 8 80 MnP
Tab.8 Effect of tween80 concentration on MnP production
5 30 MnP / /
Tab.5 Effect of buffer on MnP production / /L U/L o/L
MnP  / U/L / /L 0 40 1.47
0 1 2 0.5 390 1.86
317 1.58 1 428 1.64
410 1.65 1.5 407 1.60
2 0 1.45
6 pH MnP
. 3 0 1.35
Tab.6 Effect of pH on MnP production
2+
pH MeP / U/L / o/l 2.1.6 Mn MnP
Mn?* MnSO,
4.2 0 1.36
MnP . 3
4. 41 1.62
: 6 6 Mn?* MnP
4.8 189 1.68 an + MnP an +
5.1 0 1.72 3.36 mmol/L
Mn?* Mn?*
pH
Mn?* . Mn?*
pH pH
0.84 mmol/L
pH 4.5
sorg MnP >0
pH 4.5. N EHTE 2s
2.1.5 80 MnP 400 -
. 20 %
Lip =
300 =
g 1.5 W
™ K
10 E 200 1.0 g
MnP 100 0.5
7 0 0
0 002 006 021 0.84 168 336
Mn** ¥z B (mmol/L)
5 mmol/L.
8 80 MnP 3 Mt
lg/L 80 Fig.3 Effect of Mn I concentration on MnP produc-
tion
MnP mRNA MnP .Dan Li "
1
MnP M2+ Mn**
mnp mRNA

MnP
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Mn** MnP.
2.1.7 66.8% 82.0%.
10 g/L 0.2 g/L 801 g/ 100 - - .
L 0.54 g/L. KH,PO4 2.56 g/I. MgSO4 0.71 gok
g/I. VB;0.001 ¢g/L 10 mmol .
70 ml. MnSO; H,0  0.84 mmol/L. % sor :
pH 4.5, 250 ml. E 4 )
90 ml. 1.2 % 10° ml"! 2 T AR
37°C 150 o/min. MaP TR
559 U/L 36% . i} 4 5 12 16 20 2 =
2.2 ”
6 4 MnP
Fig.4 Decoloration of several dyes by MnP
40 mg/L. 3
4 MnP
24 h 1 559
1 6B U/L 36% .
92.0% 93.1% 81.0% 78.4% 2
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