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Research on Sorption and Transport Characteristics of Ligninolytic Enzymes in

Different Compost Substances
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Abstract; To understand the characteristics of ligninolytic enzymes sorption and transport in different compost substances, ligninolytic
enzymes adsorption on soil, vegetable leaf, rice straw and chaff was comparatively studied through batch jar tests and relevant kinetics
and isotherm equilibrium were discussed as well as a column experiment was performed to study the process of transport. The results
showed that the sorption efficiency was depended on the sorts of substances. The adsorptive capacities of soil, vegetable leaf, rice straw
and chalff to lignin peroxidase( LiP) were 1.22 U-g™', 1.27 U-g™', 1.13 U+g™', 1.22 U-g "' and to manganese peroxidase( MnP)
were 5.09 U-g™' 4.88 U-g™' 4.43U-g™', 3.950U-g""
the pseudo -second-order reaction model ( R* 0.973-0.999 7) was the best of the models. Elovich equation was a bit better than

, respectively. Comparing the kinetic models of LiP and MnP adsorption,
pseudo-first-order kinetic which was the worst. The equilibrium data could be fitted well with Langmuir model while it could not
satisfied with Freundlich model. The adsorptive saturation of soil, vegetable leaf, rice straw and chaff to LiP were 1.23 U-g~' 1.30
U:-g™', 1.17U-g"", 1.14 U-g"" and to MnP were 5.70 U-g™', 5.19 U-g™', 4.73 U-g™', 4.14 U-g~'. LiP and MnP had good
transport capability in straw and chaff to move to the deepest layer of 10 mL while remained in the superficial layers in soil and
vegetable leaf.

Key words:ligninolytic enzymes; compost substance; kinetic adsorption; adsorption isotherm; transport
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Table 1 Physical parameters of compost substances
/g+mL ™! /g-mL ™! /% /% pH /%
0.35 1.486 9 76. 74 60. 90 6.17 9.90
0.31 1.5819 80. 58 82.23 6.56 11.58
0.30 1.763 3 82.93 76. 36 7. 46 11.02
0. 80 2.349 1 66. 13 6. 34 7.05 2.79
( ) 4
( . . ) lg
s 20 mL 10 mLL
. 4T 12 h, 20 mL
, 30C, 150 r-min ' ,
5.10, 20, 30, 40, 60, 120, 180 min,
( )
4 g : — R
20 mL 30 mL
( + ), 60 min ( 1
i 4 Fig.1 Schematic diagram of the experimental system
60 min ) .
1.3 1.4
. . X FE20/EL20 ( METTLER
i , 1. TOLEDO) pH |
10 mlL , , UV-2550
1 mm , ] (SHIMADZU CORPORATION) .
, , 10 (LiP) 0.6 mL
mL ,105°C 30 min. 3 (10 mmol-L™") | 1.2 mL (250
3 , mmol-L™"  pH=3.0) 1.2 mL , 3
0.3m’-h™'. mL . 30C 60 pL H,0,
, (20 mmol-L™") ,

30 min s . . 310 nm
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Fig.2 Influence of time on enzymes uptake
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2
Table 2 Results from linear regression of the adsorption rate experiment
Elovich
ky R’ ks Q./U-g"! R’ a B8 R
LiP 0.0214 0.490 6 0.2348 1.2197 0.998 1 1.516 6 5.4113 0.6829
MnP 0.016 6 0.2585 0.1306 5.0942 0.999 7 170.3157 2.1093 0. 666 7
LiP 0.0207 0.464 7 0.2652 1.2681 0.998 2 2.701 8 5.6593 0.6105
MnP 0.0233 0.548 1 0.1330 4.8757 0.999 5 172.266 7 2.1093 0.5260
LiP 0.028 4 0.8293 0.0418 1.1343 0.9732 0.114 6 3.824 1 0.8554
MnP 0.0348 0.7135 0.0373 4.428 7 0.9949 1.866 7 1.2249 0.7120
LiP 0.0283 0.628 1 0.0510 1.2214 0.9833 0.1530 3.6153 0.8411
MnP 0.0305 0.764 4 0.0196 3.9479 0.990 0 0.6334 1.175 1 0.8393
1.4 6
12 5L
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4L
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Fig. 4 Isotherm of adsorption LiP and MnP in various substances
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Fig.5 Infrared spectroscopy
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( ) Langmuir
( ). Langmuir el
0 :Qmux'KL'ce (7)
—NH— ¢ I +K, +ec
=0 , . Langmuir R
4 ) ;
LiP MnP s ;
LiP. 4 s , ;
) Langmuir
’ c. 1 1
0. "0 K 0. 8
, 0, Freundlich .
@ , , ,
N N , , , ,
, ;@
> , Freundlich [21,22) .
, 1
207 4 MnP InQ, = InK, + Tlnce (9)
, Q. .c. (1)50Q,. . Usg K,
, Ky, n
s 3 ,
Langmuir LiP
4 LiP MnP MnP ,
L2 s
3 Langmuir and Freundlish
Table 3 Parameters for Langmuir and Freundlish equations
Langmuir Freundlish
O"m/U'g’1 K, R? K, n R2
LiP 1.2332 3.4158 0.999 5 0.7538 4.038 8 0.9304
MnP 5.704 5 0.693 4 0.999 5 2.1869 3.2331 0.794 0
LiP 1.2979 2.2307 0.999 4 0.714 2 3.2425 0.8337
MnP 5.1921 2.6724 0.9920 1.8307 3.8580 0.6916
LiP 1.166 2 0.7395 0.9837 0.476 1 2.8169 0.6556
MnP 4.728 1 0.42717 0.998 6 1.658 1 3.4435 0.7384
LiP 1.143 8 1.3938 0.996 8 0.568 2 3.3036 0.704 9
MnP 4.1356 0.3733 0.9975 1.603 4 4.1824 0.944 7
Langmuir RL”'ﬂ :
. 3 LiP MnP
b+ K (1) 6 LiP  MnP
R, ;0 <R, <1 LiP  MnP
;R >1 R, =0 R, =1 N ,
3 , LiP >
(10), R, 1, 4 LiP MnP . LiP MnP

MnP . s
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