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Studies on functions of the removing bisphenol A
by peroxidase from the‘leaves of Michelia maudiae Dunn
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Abstract : Michelia maudiae Dunn is”evergreen arbor species with high ornamental value. The leaves will gradually withered
and can’t achieve its economic value when the old and new leaves update. It was found that the leaves of M. maudiae Dunn
have the peroxidase.activity in the previous studies. Regarding the compelling effect of peroxidase in process of phenols bio-
degradation , the purification and properties of the peroxidase from the leaves of M. maudiae Dunn were studied to fully devel-
op the value of the leaves and to improve the resource utilization efficiency. Based on that,its function of removing bisphenol
A was further.investigateds; The results showed that, after extracted by Tween-80, aqueous two-phase extraction, and DEAE-
Sepharose Fast Flow ion=exchange chromatography , the yield of bound peroxidase purified from the leaves of M. maudiae Dunn
was 19% ,and purification fold compared with soluble peroxidase was 55.2 with specific activity of 18999 U/mg. The optimal
pH. Aor the-substrate of guaiacol was 4. 5. The optimal temperature was 50 °C. The activity of the enzyme can be maintained for
a long time below 60 “C ( good thermal stability ) . M. maudiae Dunn leaves peroxidase has good scavenging ability on BPA.
Under the conditions of pH4-7,30-40 °C and reach the ratio of H,0,/BPA to 0. 8, the clearance rate of 0.2 mmol /L. BPA
derivatives for 10000 U/L M. maudiae Dunn leaves peroxidase was 90% in 3 hours later. M. maudiae Dunn leaves peroxidase
had convincing future in researches of phenols biodegradation.
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Fig. 1  Comparison of specific activity between soluble POD
and bound POD
T A FRERIRTE P <0.05 KF 2R RE,
Note ; Values followed by a different letter are significantly

different at the 0.05 probability level.
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Note:a:Crude extract,b:System with Aqueous two-phase extraction
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B, 2R 05 B NaCl 2 PEAR (0 ~ 1 mol/L) fy Tris-
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Fig. 3 Chromatographic pattern of the BPOD from DEAE-
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Fig:'4~ _Electrophoretogram of peroxidase isoenzyme extracted
from:leaves-of Michelia maudiae Dunn ( A:N-PAGE,
B.SDS-PAGE,
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Table 1 Purification of peroxidase from leaves of Michelia maudiae Dunn
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PEALE IR Protei Activi Specific activi Purificati Activity yield
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nJ# P POD - SPOD 600 206400 344 - -
MEFK  Crude extract 78 266 560 3417 1 100
BUKAHAEIR ATPE 43 258840 6020 1.8 97
&M Dialysis 32 229242 7176 2.1 86
DEAE-Sepharose FF 2.7 51186 18999 5.6 19
2.2 POD '&Jﬁ /L\: L ——80C
< 105 ——70C
2.2. 1 POD w = EA T -RE 90 ——60C
2 ——50C
B FLES Ve R TR S B0 Al , i & pH 5.0 192 e g N g
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1RA7 I L 20 °C B AEAE Sy XT B, 29 31000 5 AR [7) Tl
(] AR AFXT i o 7 80 °C K i Fh ORAF 1Y 2 il , T e g Pt 1
AR e 5) L1 h YR FE T W% 15% BT i
1me

TE70 CH180 CARE MM 4 h LA B G PE LT 28
B, EEGPETE 50 CoK AT JoH A0 2 ; i e
60 C/KIE 1 h, BEIGPERIAY 75% o BRI

5 RWLEEM POD WATREM
Fig. 5 Stability of temperature of POD from Michelia maudi-

ae Dunn leaf



342 KIRF=YIBE R 5T K

Vol. 31

i+ POD #AF0E MR , A 5 K i o
2.2.2 POD # pH #&% 1

P B SRR T 5 i 2, G = A pH 1
S AR, E 5 22 MOl pH (AR [R) A 25 14 3 00
D B M (BT 6) AT UL pH FES. 5 ~ 9.5 Z [a] , TR 1l
TN POD s AR R B R KO B IR 1L

K POD FREASE My, HA 58/ pH 1&
Fil
S 105
<1004
E o5
w1 S 907
{étﬁé 851
7 & 804
E T 759
£ 70
= 651
<
= 60

45 6 7 8 9 10 11

pH

B 6 RL&5H POD B pH FEE M
Hg. 6  Stability of pH of POD from Michelia maudiae Dunn leaf
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Fig. 7" ffect of temperature on activity of POD from Michelia

maudiae Dunn leaf
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=
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Fig. 8 Effect of pH on activity of POD from Michelia maudi-

ae Dunn leaf
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5,H,0,/BPA 2 [l 5544 F K R R IRA & 25 C
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Fig. 9

Effects of different enzyme concentrations on POD

from Michelia maudiae Dunn leaf removal of BPA

2.3.2 pH 2+ POD i BPA #%+h

WA R pH XF POD 3[R BPA (5200 , 4nf&] 10
fi7R ,pH 7E 4. 0-7. 0 54 F, 23 3 h 3 bR I,
BPA {5 BRFR IR F] 95% L) I KR 1L & %0t POD
FEIGBE BPA B AT AR M pH il (H B ATTHE
1 min B3R 2 (19 37 BR 3R A —3, pH 3.0 U5 BR
36.5% ,1 pH 7.0 5 BR3 ATk 92. 3% , 7£ pH 3. 0-
7.0 YEREIAN,1 min PRI BREE AR pH b 17 228 8
LFtspH 8.0-11.0 5544 F , Wi BRI /N T 80% 53X
AlRE SR IL 2N POD i fcid Je i pH & pH e
A G, B feil pH 7E4.0 ~5.5 JEFEIN (& 8) L1
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Fig. 10  Effects of different pH on POD from Michelia mau-
diae Dunn leaf removal of BPA

2.3.3 Bt POD i BPA 9%

WS AR FE X5 POD ¥ B BPA 52100, 43 5]
FEAE PRI IR ARG ) B FE AR L 44, 5 pH Oy
7.0 HEv B} 10 U/mL H,0,/BPA B8 /R ¥ B H (i
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Fig. 11  Effects of different-temperature on POD from Mich-

elia maudiae Dunn leaf removal of BPA
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Fig. 12 Effects of different mole ratio of H,0, to BPA on
POD from Michelia maudiae Dunn leaf removal of
BPA

A FFBERRTE P <0,05 7P B2 3E,

Note : Values followed by’a different letter are significantly different at

the 0. 05 probability level.
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Residual enzyme activity(U/ml.)
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Fig. 13 Effects of different mole ratio of H,0, to BPA on re-
sidual POD activity from Michelia maudiae Dunn
leaf removal of BPA
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ARG BRI E N B POD £ 50 °C LR K 5
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FF 52 B r= R
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k37 °C, BEAE TR T WS B8 R 5 1R X R
FNE R POD 35 152 mi g /0N, Bt I B8 T v BTG R R
218,75 CARIR 60 min [ 3RILRE 70% BEH
AHGE A A 2 BHE Y B9 R 1L & POD il
SR E R 50 °C L, 7E 60 CH AR 1 b, g P A4 7l
A T5% , Wi HA MU, TFEay $ POD 7£ 80 °CF
T P A gtz e ) 5 SR R [ 40 5K U5 POD iy 4
RErkzEREk,

ML BT HRP R4 K X BPA 1 F i
PERE . SCIGEE R IR E AR S 1) d5e 3 T B Oy 25
C s d5cli pH (BN 6;H,0,/BPA S by 2.1 (
JREE) 3204 120 min;0.5 U/mL HRP %t BPA [ [ fi
BB A, Duarte-Vazquez 25 BF5E T8 it 4k
Wit Turnip Peroxidase, TP) it 1y 2 W o ) U R AT
A R 7E pH4 ~ 8 TR 25 °C,H,0, ¥JEO. 8
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