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Table 1 Heavy metal concentration in the test solution
Type Compound Concentration (mg kg™ 1)
Hg? HeCly 000 L 562 5% 10-3 3 125x10-3 6.25x 10-3  12.5x 10-3
Hg? HeCl, 0 00 0.3125 0.625 1.250 2.500
Cd Cdso, 0 00 25 00 62 50 125. 00 187.5
Hg+ CdY HeClp 0 00 1 5625% 1073 3 125x1073 6.25x 1073 12.5x 1073
CdSO4 000 25 00 62 50 125. 00 187. 5
Hg+ Cd? HeCl, 0 00 0.3125 0.625 1.250 2.500
CdSO4 0 00 25 00 62 50 125. 00 187. 5
) 2
2 Hg Cd
Table2 Inhbition rate of Hg and/ or Cd on urease activity
Heavy metal Inhbition rate (%)
Sample Type (me kg™ ) 20C 30T QocC 50T 60C
Concentrat ion
Hg 3.125% 1073 23.25 507 27.21 43.09 6 61
12. 5% 1073 50.41 48 32 56 45 69. 68 75 01
Cd 62.50 4.71 - 153 13 48 - 144 12 66
187.50 15.57 21 48 35 8 34.45 41 64
Hg+ Cd 3.125% 1073+ 62 50 31.76 57. 55 45 28 45.72 52 38
0 125+ 187.50 84.80 80 73 78 39 69.90 73 38
Hg 0 625 18.25 41 49 36 40 32.53 34 27
2.50 65.87 63 95 65 €0 64.56 5771
Cd 62.50 23.02 - 068 12 00 30.83 21 78
187. 50 42.06 23 13 30 40 42.96 27.70
Hg+ Cd 0 625+ 62.50 49.21 18 37 43 20 41.50 4503
2 50+ 187.50 83.33 5170 72 & 85. 19 82 45
Hg Q0 625 17.59 45 36 1722 21.87 12 14
2.5 62.01 74 &4 74 64 37.60 54 91
Cd 62.50 5.56 29 38 0 478 29.07 34 10
187.50 16.67 30 93 7. 66 31.20 48 55
Heg+ Cd 0 625+ 62.50 40.74 44 33 3780 35.47 50 10
2 50+ 187.50 77.78 74 61 66 51 77.07 79 00
0. 100 mol L™
2
21
, [12]
[: [1— ] x 100%] 2) R
, s Hg+ Cd> Hg> Cd, Hg Cd
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Table3 Inhibition rate of Hg and/or Cd on urease activity under different temperatures
Inhibition rate (%)
Sample Heavy metal 20C 0T 40°C 50¢C 60C
Hg 6. 9% 10* 9.56x 10* 9 15% 10t 9. 0% 10* L 76x 10°
d 1.54 3.28 274 4.25 6 65
Hg+ Cd 4.51 5.53 6 8 5. 66 84
Hg 40.52 45 58 8. 4 122.37 136.91
d 0.29 0.34 050 1. 39 088
Hg+ Cd 0.63 0.50 L 14 2. 18 253
Hg 25.50 62 72 8. 64 65. 02 141. 87
Cd 0. 14 0.26 0 %6 0. 91 08
Hg+ Cd 0.53 0.87 08 1. 9 245
0. 100 mol L™ !
4
Table 4 Change i ivhibition rate of urease activity in relation to urea concentration
Inhibition rate (%)
Sample Heavy metal a 010" 0. 025" 0.050" 0. 100"
Hg 4.93x 10* 8.58x 10* 9 41 x 104 L 76x 10°
Cd 2. 14 4 08 4. 81 6 65
Hg+ Cd 2.80 470 6. 14 8 4
Hg 57.05 64 51 102.92 136.91
Cd 0.49 Q38 0. 8 08
Hg+ Cd 0.78 L 05 1. % 253
Hg 24.80 4217 8. 11 141. 87
Cd 0.05 Q14 0. 61 08
Hg+ Cd 0.38 Q76 1.73 245
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EDsg( (2 |3|E0010g ical Dose: 50%
), 5 (D EDy  Cd>> Hg, EDsy Cd Hg
3 19% 10° 143, Hg Cd,
Cd 5(2) EDs
5 EDsy
Table 5 Urease ecological dose EDg, values of simples tested( mg kg™ 1)
EDSO
Sample tested Heavy metal 20°C 30°C 40C 50°C @°C Average valie
Hg 1.24x1072 1.01x10"2 1.00x 102 1.00x 1002 730x 100°  1.00x 10~ 2
Cd 535. 66 29. 67 32.38 256. 40 180 73 318.97
Hg 192 L7 181 1 84 2.01 18
Cd 253. 11 — 312.17 1. % 326 00 2. 06
Hg 2 65 L6l 170 331 2.23 230
Cd 481. 09 — — — — 481.09
= ) ; 0 100 mol L™!
, 5 , Hg ) EDso < )
EDso 230 187
Hg , Hg ;
0 Hg, EDX)
23
,Hg+ Cd U= Bo+
Bix Chg+ Byx Cort Bsx CHg2+ Byx Col+ Bsx Cugx Ca , , ,
Systat , , s
; Hg Cd
Hg Cd s
Ju Ju
aHg] o [a ch w07
du Ju Ju
( )[aHg] o OV[ac(J e ’ 0Cd) e 7 Hg Cd ’
du Ou o
R Hg Cd ()= | Al > - | Aa5 60C
& (2) [aHg] cd [aCcﬂ Hg
, 27x10% Hg Cd; (3)
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Hg Cd Hg Cd
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Table 6 Ju and u values of urease under different temperatures
OHg| 0Cd) u,
Temperature
Sample Coefficient 0C 40°C 50°C 60°C
Ju - 7.70% 10* - 7.40x 10* - 7.36x 10 -8 8x 10
OHg| ca
(2
ou
\a(]d e -3.23 - 2.96 - 28l - 331
du
S -43.70 - 6217 - 90. 65 - 136.17
OHg| ¢
(2
u
\m s 0.00 - 0.33 - 086 - 046
Qu - 51.87 - 74 98 - 70.36 - 141.37
OHg| ¢ ’ ) ’
(2
u
3cd) -0.14 0.00 -0% 0%
L 5
Hg Cd 0.625 Hg ke= ! 125. 0 mg kg !, He Cd 125
125. Omg kg~ ! 0. 100 mol L™ !
7 ou ou
aHg o] 8Cd Hg
Ju Ju . . ] ——
Table 7 [aHg [(gand [aCJ N of urease in relation to urea cncentration
Urea concentration (mol L-1)
Sample Coefficient 0.010 0025 0. 050
(2
1) du _ 4 _ _
OHg| o 5.39% 10
(2
u
37 0.00 — —
\a(ld H
(2
ou _ _ _
OHg) 31 05 55. 48 87.93
(2
gu _ _ —
0Cd) Q029 0.23 0.74
<
(o
u
~— - 26 06 - 48. 198 -92.34
OHg cd
(0
u
3Cd) . a10 0. 12 0.25
L 3

1) 60C
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EFFECTS OF Hg AND Cd ON FREE AND IMMOBILIZED
UREASE ACTIVITY

He Wer xiang Chen Hutming 7hu Minge
(College o Resource and Environmental Science, Northwestan
Sc&Tech Unwersity o Agriculture & Forestry , Yangling, Shaawi 712100, China)

Summary

The relationship of urease adt ivity with Hg and Cd was studied. Resulis showed a similar effect of Hg
and Cd on urease regardless of is state whether solute, clay or soil. Hg+ Cd’ s treatment was the highest
in inhibition effed when Hg and Cd remarkably inhibited urease activity, meanwhile Hg was the strongest
in ece-toxicity. Urease activity could be used as an index of Hg or Hg+ Cd pollution of the soil. Urease
ad ivity was influenced not only by Hg or Cd singly, but also by their interaction. The single- factor effed
was still in dominance. Their effects on urease varied sharply because of the difference in its carrier,
which plays an important role in protecting the enzyme and buffering the heavy metals. The solute-state
urease did not have carriers and hence was more sensitive and susceptible to damage of heavy metals than
the other two. Besides, temperature and concentration of urea enhanced the inhibition effect of Hg and Cd
on urease adivity.

Key words Urease, State, Heavy metal
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