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W OE: B3 oNAEAATHNEIBRS - NESTELXRRLFED EMANE-5-F A% 4h (SMD-
Na) P9 . &R 2 A . AR WA E4E ,SMD-Na b F R F A D ERIK, B HIBER T RELI ~10
o/L B, 5 % X 3 Ao, B BF ,SMD-Na # X b & 5 48 i3 AL 4 8 7% (MnP) fo KR £ i BAL 4 85 7% (LiP)
FAEFEMER. 5 M4EE T KIEH0.01 ~0.1 mmol/L B ,SMD-Na 4 & Fh % fo MnP 8 /& 4 &
BB TRERRMER 45 TRES LPBELH LY.
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T 7 J& & F & B ( Phanerochaete chrysospori-
um ) g 77 HE R R ad S 16 ) B8 ( Lignin peroxidase,
LiP) Fll 4 i & 4L ¥ B ( Mn-dependent peroxidase,
MnP) " Kirk 450 % BB A 14T R T LiP A
MnP (7= 4. LiP Fl MoP 484k 52 7 2 785 B A 5 5
PEFINTC S AR e 5 M 10, i A £ 5 6 - B TR
R fifk 22 IO 5 A A LTS ey, Gn 22 SR L 2 B0
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H T B K R B e 26 25 WU AR MEA B 25 B IR R
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ASHIF 50 8 26l g -5 - FHY 43 5 GE 4 ( SMID-Na) £ Sy
FIUARYY 300 28 T 1 36 R 5 5 0 A () e 8 114 7 %
RIS [7) v J32 4 4 25 5 % SMID-Na A= ) [ i 1) 52
M , Ay 8 24 245 400 1) £ ) I ik B2 AR B 2 ST 2 R B
WA

1 MG IE
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SMD-Na(99% ) Il i Sigma 47 BLZ 1l , 4 3 1
WE(99. 9% ) W [ K H U A2 A WA 7, S K o 5
o 5 A B , LT A2 ) 5 H

B AR 1152505 4 °C (AT BT SR T
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Pt GBURRN. A SR AR 0.2 g,
KH,PO, 2 g, MgS0O, - 7H,0 0.75 g, CaCl, 0.1 g,
4L R B, 2 mg, (I ICRIE 20 mL, 0t 801 g,
ZEMK 1 L,20 mmol/L 4 £7 2 2% vh W 8 pH Ky
5.0. i TG E VW4 A : MgSO0, 3 g,MnS0, 0.5 g,
NaCl 1.0 g,FeSO, + 7H,0 0. 1g,CoCl, 0.1 g, Zn-
SO, - 7H,0 0.1 g, CuSO, 0.1 g, AIK(S0,), -
12H,0 10 mg,H,BO; 10 mg, Na,MoO, - 2H,0 10
mg, ZE1HK 1 L.
1.2 =XIigit
1.2.1  H #H 4R 2R E s SMD-Na 4 4 4 fig 49
# i

£ 250 mL (HETE L4 A 50 mL & 10 mg/L
SMD-Na [ FEA 55 33k, o 4 25 4 09 Wk B2 43 i)
$}0.3.5.10 g/L,121 C K & 30 min, 8% J5 22 Ff
4% 1 TR (1 x 10 #1F/mL) , F 30 C R B
1555 10 d, 733 52 150 r/min.

FEASKEIE 3 ASFE BRI A B 5% 3 SMD-
Na (5% 43 e B\ LiP [ %  MnP [ 35 | 4 25 5 )
1.2.2 =#4& B F & E st SMD-Na % #6934 h

1E 250 mL A HEIE i B A 50 mL £ 10 mg/L
) SMD-Na AN 75 i 55 10 JEAS 55 55 3k, 45 24
B 5T 5 V¢ 2 10 ¢/L. %6 B - DL MnSO, JE i
i, w4350 0.0.01.,0. 1 F1 5 mmol/L. 4K 5 &

EE TR  FH R Qe 42 6 5 16 BB K% T (20152X07204 - 002)
EE B A W (1966— ), 2 JTHIH £ A, AN I Rl a1 1, 3230 A 3R 358 AR Wy B0 5 1 1% 08 Ak S5 0t 5
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A 1.2, 1 v R ) 96 F 20, A 30 °C %
RAEEFE 10 d, #3352 150 r/min. &K E SMD-
Na [ 5% 4% ¥ £ | LiP [ % \MnP {5 .
1.3 A&
1.3.1 SMD-Na # @ &

Fr R 5L iy SMD-Na it H /&5 280 AH 68,38 4
Br, £ A0 A6 0 £5% 4 0. 4 3% 4% Agilent 5 TC-C18
250 mm x 4.6 mm ;i ) AH R AT B (R
ZUOK BBy 30:70) , H] 1% By Z R pH
H3.4+0.1;73N1.0 mL/min,‘#ﬁi 20 wlL;

FEEL30 °C 5 I P K 278 nm T R AR o i £
% SMD-Na #4743 Hr il 2
1.3.2  Baeym

REL T Y 4 B B % R o i S IO R TE R

12 000 r/min T 0> 20 min, 135 ¥ BP 2 L Al
W, AE 4 °C?7M‘E'43%T%FH

LiP" . iR &Y (4 mL) & 2 mmol/L &/
fi 0.4 mmol/L i &AL E F 50 mmol/L ¥4 44 & -1
ATREAZE s W (pH 2.5) DA 1 mL ML 3, 7
FEL R 7K V8 B T 4E 4 30 °C 25T S, 5880430t
JEHEETHA I 310 nm 4b 2 min P WO (R A9 228 .
S SRR AL 1 wmol FE P I RRE PR BT T Y

fifg e Ry 1SS T B
MnP™ R IR S (4 mL) % 0.1 mmol/L

iR 5 0. 1 mmol/L i 4 fk Z( F1 100 mmol/L
A TR - A1 TR M 2% vh 5 W (pH 5.0) LA K 1 mL KLl
W, FE TR KA B b 2 4E 30 °C 54T O, %
A6 EE TR TN 238 nm 4b 10 s P I ST BE R 1)
ARk R RSB AR AL T wmol Mn®* S Mn®* T
(R Tt £ Ry 1 A PTG g B0
1.3.3 Henlz

R NASE7/R S TR i
i 2K A i s

2 HRMITIR

2.1 AEHBEREREX SMD-Na 4 ¥ & fi#
Egl]r]

TE PR RSN WFFEAS ] J5 Sk 52 %) 7 0 %
SMD-Na £ Yy R fiff () 52 ), 25 S an il 1 B R . 767
EWRAFTE T, SMD-Na ) ¥ FE Bl 25 B 8] ) 2 & AN
W9 /1N, T A 4% 0 i 4 B 1) X IR SMID-Na ik B
T A R AR /0N W A R T T A A 2 A
16N ] DL P& fi# SMD-Na. [ 25 5 25 5 400 4h 5 55 ok
FE R4 K45 10 d SMD-Na (% 98] 4y He B 4% 51 K
7.21.5.00 F12.55 mg/L, 13 B 75 — 22 70 [l P 4 45
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Fig.1 Effects of different glucose concentrations

on degradation of SMD-Na
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WL TESR 6 d, 45 AR YR Yk Bl ok Bl 2 AR K E
KEE . R VA Ton  2H % XoF FR e e -5 - R AR
W IE B 1Y) 25 B R ARG, OF BB R B R AR
o i AR /DN, 2 W A R R 7 R ORI
ik fHig -5 - FFY 40 35 W W ) Ay M — ik R R B R A A7 2R
AR T 24 A R 35 A A A e B, B R T
P AR 9 7 R f# T SMD-Na.
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ANCIEL 2(b) ) . il 25 5 25 A I o v 88 1) Jon K, 19 o
TG 340 14 i, SMD-Na [ fig % o b =2 384 Jin, 2% W) g
Pt AP 25 T SMD-Na (3L 4R . 7 A
R 50 M (10 T B v VO R TS 38 R, 3R I B AR
KB R A B B 25 PR 224 4 20 0 o vk
10 g/Li, MnP ZE 85 32 (AT 3 d ARG, M LiP
T ARAK {5 SMD-Na 2B RAERT 3 d N# T,
M KT WA 0T 825 17 SMD-Na ) B i, 76 7
W1, A HF 9 38 L S i PASO il ) 1-5 3R PR O =
WA IE B AE B 90 Ji B O SR TR B A% SMID-Na 1, P450
it th 2 5 Hod (B ok %) . itk 4 2 0 A
BN SMD-Na [ fiff ot i rp o 21 1 3LAR A9 75 1.
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Fig.2 Dynamic curves of the activity of MnP, LiP, residual glucose and dry biomass
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Fig.3 Effects of different Mn( II ) concentrations on
degradation of SMD-Na
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Fig.4 Effect of Mn( II ) on the activity of
MnP and LiP
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Abstract; The effects of various concentrations of glucose and Mn( I[ ) on degradation of sulfametoxydiazine
sodium (SMD-Na) by Phanerochaete chrysosporium were investigated through batch experiments. The results
showed that the degradation efficiency of SMD-Na and the fungal biomass were very low without glucose and
increased with the rise glucose concentration from 3 g/L to 10 g/L. At the same time, the SMD-Na biodegra-
dation had the positive relevance of manganese peroxidase (MnP) and lignin peroxidase (LiP). The removal
efficiency of SMD-Na and MnP activity increased with the rise Mn(II) concentration from 0.01 mmol/L to 0.1
mmol/L. However, the Mn(1II) concentration had no significant effect on LiP.

Key words: Phanerochaete chrysosporium; SMD-Na biodegradation; Mn-dependent peroxidase ; lignin peroxi-

dase



