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Effect of Several Low molecular Weight Organic Acids and PhosPhate
on the Ads orption of Acid PhosPhatase on Soil Colloids and Minerals

ZHAO Zherhua' , HUANG Qiacyun' , CHEN Werrli*, LI Xue yuan'
(l Faculty of Resources and Environment ; 2 Huuzhong Agricultuml University/ Key Laboratory of Agro microbiology,
Ministry of Education , Wuhan 430070)

Abstract: Adsorption of acid phosphatase on goethite, kaolinite , yellow brown soil and latosol colloids in
the presence of organic acids and phosphate was studied. The results showed that the inhibitory effect of phos-
phate on enzy me adsorption of goethite was the most re markable . However, for soil colloids and clay minerals ,
the inhibitory effect of tartrate was the greatest on enzyme adsorption. With the increase of ligand concentra-
tion, acetate showed stimulative effect on enzy me adsorption in 0 - 10 mmol* L' solutions . But the amount of
enzy me adsorption decreased when acetate concentration was higher than 10mmol*L™' . In 0 - Smmol* L™ " ox-
alate solutions , the amount of enzy me adsorbed decreased quickly , followed by an increase of enzy me adsorption .
Tartrate and phosphate showed durative inhibitory effect on enzy me adsorption in concentrations studied . In ac-
etate , oxalate and lower concentration of tartrate and phosphate solutions, the adsorption isotherms of enzy me
conformed to the Langmuir equation (L type) . When the concentration of tartrate and phosphate was higher,
the adsorption isotherms of enzy me conformed to the linear equation ( C type) . The influence of the addition or-
der of ligand and enzy me on enzyme adsorption was greater in tartrate and phosphate systems. In general , si-
multaneous introduction of ligand and enzy me into system had the lowest amount of enzy me adsorption.
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Table 1  Selected properties of soil colloid and clay minerals
SR A B ) A BT DCB 3Bk Lo T FLAT % MR A
Soil colloid or Organic matter  Iron extracted by DCB  Specific surface area PZC Clay mineral composition
mineral (g kg™ ") (gokg™ ") (m?eg™ ") ( %)
# e A Kaolinite 20 3.6 I F7 Kaolinite
I Goethite 83 8.3 I Goethite
B3R Yellow brown sl 10.9 36.2 245 2.9 PR 1 4 am B mIE A
Illite , 1 .4nm mineral , Kaolinite
T& 43 Latosol 5.86 90 .5 84 3.9 AT AT AN = KBS A ()

Kaolinite , Illite and Gibbsite

D ORI AR e ST ERATHT O BT AN A R IRk LRI R 4 ) R S R R WAL E T ( Mehlich V) \DCB UL L

W LT

Clay mineral was determined by X ray diffraction analysis . Organic matter, point of zero charge( PZC) ,free iron and surface area were analyzed, re-

spectively by potassium dichromate oxidation technique , potential titrimetric method , DCB extraction technique and ethylene glycol monoethylether

retention method
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Adsorption isotherms of acid phosphatase on soil colloids and minerals in presence of 50 mmol® L~ ! ligand
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Table 2 Lang muir parameters for adsorption of acid phosphatase on soil colloid and minerals
TR AT ZH Bii#k  Ligand
Soil and minerals colloid Parameter LR Acetate R Oxalate WA R Tartrate W/ Phosphate
BT Goethite X max 287 262 91 3.2E+6
K 91 .8 89 .0 237 .1 3.2E+7
R? 0.995 0.933 0.949 0.946
HEEHE Yellow brown soil X nax 155 77 159 141
K 23.7 41 .6 226 .9 95.0
R? 0.951 0.998 0.982 0.991
AT Kaolinite X pa 86 65 94 73
K 13 .4 35.6 97 .8 48 .6
R? 0.931 0.954 0.974 0.972
T 44 Latosol Xpax 98 62 96 104
K 17 .6 54.5 226 .7 158 .4
R? 0.971 0.995 0.997 0.966
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