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Table 1 Basic properties of the soil tested

HLAK 2 A%, Soil mechanical composition ( % )

A PLBK
of e il 2 Organic P 4L Sand WKL Silt Fiki Clay
Cropping system pH Carbon >0.05 mm 0.05 ~0.002 mm <0.002 mm
(ske™")

i FE T A
Continuous cropping 7.1+0.1 8.1x1.0 15 66 19

of cotton
R -IRB R A
Alfalfa-switchgrass 7.2+0.1 7.3+0.6 21 61 18

rotation
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Fig. 1  Concentration curve of pNP standard matter
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Table 2 Difference between B-glucosidase and phenol oxidase in activity in soils different in pH buffer solution

pH £ W % AL B Phenol oxidase (pmol h ™' g™") B-#j % M 1T B B-glucosidase BG(umol h™" g™ ")
5.3 6.09 £0.49 b 0.07 £0.02 b
6.5 9.35+0.68 a 0.17 £0.03 a
7.5 9.58 £0.45 a 0.16 £0.04 a
9.5 8.93+0.88 a 0.17 20.02 a

A B T8 £ bR 22 A — 5 A, R R OR B AE p<<0. 05 7K Note: All the vaules in the table are means + standard devia-

tion, each row are signifiant different at p<<0. 05
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Fig. 2 Effect of duration of incubation on concentration

of product in assay
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Table 3  Effect of ratio of buffer-to-sample on activities of enzyme

Kt Z W AL

Water soil ratio

Polyphenol oxidase (pumol h -1 gfl )

-0 4 T
B-glucosidase (mol h =" ¢=1)

40 6.93 +0.81 a
30 6.68 +0.99 a
20 6.88+1.02 a
10 4.33£0.40 b
5 3.08 +£0.36 ¢

0.20 £0.03 a

0.22 £0.07 a

0.27 £0.09 a

0.21 £0.04 a

0.26 +0.01 a

A B B = bR 22, TR — 3 e d, R R OR B AE p<0. 05 7K Note: All the vaules in the table are means + standard devia-

tion, each row are signifiant different at p<<0. 05
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Fig. 3 Temperature sensitivity of PPO (a) and BG (b) enzyme in soils under continuous cropping of cotton and

alfalfa-switchgrass rotation, separately
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APPLICATION OF MICROPLATE COLORIMETRIC METHOD IN DETERMINING
ACTIVITIES OF POLYPHENOL OXIDASE AND B-GLUCOSIDASE IN SOIL

Wang Binbin' Lin Qimei’ Chen Yuanquan' Sui Peng' Gao Wangsheng''
(1 College of Agronomy and Biotechnology, China Agricultural University ,Beijing 100193, China)

(2 College of Resources and Environment Sciences,China Agriculiural University ,Beijing 100193, China)

Abstract The microplate colorimetric method has the potential of fast batch-determining activity of soil enzymes.
However,so far in China,nothing has been reported on use of this method in measuring activities of lignin-and-cellulose-
decomposing enzymes,i. e. polyphenol oxidase (PPO) and B-glucosidase (BG) ,in the soil and in studying their sensitivi-
ty to temperature (EQ,,). In this study,based on optimized acidity of the buffer solution, duration of the incubation and
buffer/sample ratio of the slurry,the microplate colorimetric method was used to measure activities of the two enzymes in
soils under two different farming systems,i. e. consecutive cropping of cotton and alfalfa-switchgrass rotation, and their sen-
sitivity to temperature ,and furthermore,its value to the study of soil enzymes was assessed. Results demonstrate that pH 7
of the buffer solution,2 hours of the incubation and 20: 1 of the ratio were the optimal parameters for the test, satisfying
both the requirements for batch-analysis and accuracy of the analysis. No significant different was observed between the two
cropping systems in soil PPO activity. However, BG activity was much higher in the soil under rotation than under consecu-
tive cropping of cotton. Nevertheless, the two enzymes became more active with rising temperature. The EQ,, values of BG
and PPO did not vary much with cultivation systems. It is,thus,concluded that the microplate technique can be used as a
routine analytic technique to measure quite rapidly a number of soils and enzymes at the same time in the study of en-
zymes. Meanwhile, it is necessary to adjust some major parameters properly for use of the microplate method in light of
properties of the soil samples.
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