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Table 1 Physcd-chenicd properties of teded ils

n oM. N AN P CaQ0s
il snple ) . i N L 1 CEC pH
Sil neme  Pryscd day (%) (gkg ) (gkg™) (mgkg™?)  (POsgkg ") L (gkg™ Y
No. (crol kg™ )
1 59.25 29.3 1.9 149.1 112 35.10 6.177 0.0
2 52.43 28.7 1.79 122.8 1.05 34.08 6.76 0.0
3 37.64 16.5 1.09 76.30 1.33 28.13 830 1213
4 ¥ 46.19 13.9 0.81 54. 60 1.15 30.03 818 518
1) : Hap- agnic Arthrosds; : Ca-Ugic Lwimls; 3% EumrOrthic Anthrosols
* (40301022)
(19%8 ), ) ) ) Emeil :wxhel968 @163. com
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1.2 ,Kn=BxT+C
(5] : Eay= E- RBTY (Bx T+C)
(e ; Kn=AX T°+ Bx T+C
[8] Eay = Ep- RT2x (B+2AT)/ (AT +B x T+C)
1.3 3.9.10] R 8.314) ol 'Kt
’ 4) — (i=1) (i=
( ) 2) , A H AS
! AG:
g K ) AH = Ea- RT
o Ve T AT A Hy= Ezp- RT
'K'“_EdXTT+C Km_Ajcx:Bx AS = - 47.20+0 Hy/ T+RIN[ Keal (TX Ko ]
T+C Ve =ax T Vi =ax Te ASy= - 47.21+D Hyl T+RIN[ Kea/ T]
ABCabc )
2) (4.9 11] o AG=AH- TxXAS
5) ,
NVow = K X[ B] . [ B] ' AH=AH-AHAS=AS-AS,AG=AG-A G
» Keat -
T Kea(m 10 2
11 124;20 20514;30 31594;40 44413
([S] > Kn) ,Qu' = Ka(o)/ 2.1
Keat (1) = Vimax(12)/ Vimax(T1)
([S] < Kn) | K 2 Ko Ve T ’
K y QU = Kear(1)/ Keat(ty) X Km(my/ Km(r) = ' 0(. 953) L v ’
Q" X Kt/ Km(12) T.=T1+10 ,[S] (p1:0.001)
3) Ea Arrehirus '
dnk/dT= Ea/ (RT) 22 ou 0 Quo
L Vemzax T ! Qo 2 4%
Ex=RT(b/ T- ¢/ T) =R(bx T- ¢) ’ '
Vi =ax T T ’ '
Ex= R(bx T+cx T9) o ,
2
Table 2  Kinetic parameters of urease in tested ils
Km(mmol L™ Vira (Mol L™ 1)
il snple Urease activity
No. (NHsNugg ') 10 20 0 ) 10 20 0 )
1 373 0.585  0.969 102 1.5 0.024 0028 0039  0.078
2 350 1783 1316 151 2.18 0.005 0032 0057  0.108
3 1100 178 8.47 10.25 6.32 0.061 0061 0115  0.200
4 891 135 2.00 794 1325 0.048 0.0 0117  0.244
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3
Table 3 Htting o urease kinetic parameters with tenperatures

il sarple No. Regresson equations Qorrelation codficient
1 Kn=7.835%10"3+2.976x10 °x T 0.958 "
INVie = - 179.783 XIn T + 0. 645 x T+ 821. 838 0.999 ™
2 Km=2.84x10"°x T2- 0.001 68 x T+0.249 84 0.957"
INVirex = 205.004 6 X In T +56 592. 2/ T- 1367.93 0.953"
3 Km= - 3x10"5x T2+0.01598x T- 2.393 6 0.972"
NV =207.202 X INT+57 270.3/ T- 1382 0.985 "
4 Km=1.141x10"5x T- 0.006 4 x T+0.890 47 0.981"
INV e = 345. 661 X InT + 97 804.6/ T- 2307 0.983 "
(Q 1) (Q"10) 1.73, 51.75%, Q'
Q1o 4, Quo , 17.76 %; Quo 0.82 2.48,
20 30 1 4 Q 10 1.14
4 Qio
Table4 Qp vduesd urease in teded ils
il 10 20 20 30 30 40
snple No. Q1 Q' Qu Qo Qo Q'
1 0.82 1.23 1.14 1.52 1.47 1.84
2 1.83 134 1.50 1.66 131 1.99
3 1.27 1.33 1.55 1.65 184 1.99
4 1.16 1.23 1.73 1.79 2.43 2.48
2 10 20 , 41.0k) nol ** 76.47K nol "t
Q1< Qu, ; » E&g ;
, Eay 3 >2 >4
Ea ) )
\ Qo 2 ‘ 40 4
' , 2 10 604 |2 40 10 5.3
Ex> Ea,
: ) | o 70 , 24 A H
10 40 Quw , 30 S ’ AH, 4
10 30 2 10 20
40 4 Qo Qo 2.43 2.48,
10 20 209 2.02 ’ '
1 10 20 Qw<l0, )
30 1 4
2.3 Ea 17.70 19.28 37.82 - 2.56K) mol" !,
5 40.38K) ol 1,
Ea , 10 Eay 4 ( 1,
- 35.47k) mol 1, ,
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, AH , , ;
, 4 , 10 40 (10 ), AH 4 >3 >2
75.39k) ol "t 1 68.16kJ nol "', >1 1 — ,
2 17.57kJ ol ** , 2
A H, ,10 4 A H, A H,
5
Table 5 Thernodynamic parameters o urease in tesed soils
D Formetion dage 2 Dismiation dage
il snple Tenperature Eay A Hy As; A G Ea A H, As, A G,
No. (Kml™H) (Wml™Y) (KWrmlh) (KWml™H) WK Y (Kol (Wml ™ YH) (Kol Y
1 10 -27.2 - 29.63 - 59.5 -12.79 6.48 4.13 -2.10 4.72
20 -13 -3.76 3.0 -13.42 2.42 19.98 56. 30 3.48
20 20.2 17.70 107.1 -14.75 37.43 36.91 113.24 2.60
¥y 41.1 38.54 170.9 -14.94 57.52 54.92 169. 45 1.88
2 10 41.0 38.73 172.8 - 10.17 11. 84 9.49 16. 84 4.72
20 8.1 35.74 165. 2 - 12.68 28.88 26. 44 78.37 3.48
30 21.7 19.28 109.0 -13.77 45.93 43.41 134.69 2.60
40 23.7 21.16 112.5 - 14.07 62.97 60. 37 186. 86 1.88
3 10 0.9 6.59 59.2 - 10.10 11. 37 9.02 15.10 4.72
20 24.6 22.18 103.5 -8.14 18. 60 26.16 77.40 3.48
30 40.3 37.82 154.3 -8.94 45.83 43.31 134.35 2.60
¥y 56.1 53.57 207.2 -11.30 63.05 60. 45 187.12 1.88
4 10 - 3.7 - 37.82 -95.4 - 10.83 0.14 -2.21 - 24.49 4.72
20 - 43.9 -46.34 - 118.6 - 11.66 28.88 26. 44 78.37 3.48
20 -0.04 - 2.56 23.2 - 9.59 57.62 55. 10 173.27 2.60
¥y 40.2 37.57 150.0 -9.37 86. 36 83.76 261. 59 1.88
1) [S] < Kn;2)[S] > Kn
( 6 , 2 : ;
10 20 , AH<O, As , 30 3 154.3 J
: mol "t 4 23.2) ol 1, 6.65 ;
; 4 1 ,
AH , , 20 , 1 —
-72.790 mol T, 3 3.98k) nol ", ,
18 1 3 , ,
AH , , ,
-0.9907 -0.997" 0.997 ( 6)4 AS<03
0.960 " 4 , As>0, 4 ,
) , 3 ;2 10
, 3 20 AsS>0,30 40 As<0,
2.5 As , , :
S) 4 : 4 2 ;

As As, , 1 3 As
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Table 6 Thernodynammic parameters of erzyme- catayzed reaction
Terrperature
il sanple No. Parameters 10 20 30 40
1 AH (kKoY -R.75 -23.74 -19.21 - 16.38
As@nol Y - 57.37 -23.33 -6.4 14
A (K ol * Y - 17.51 - 16.90 -17.35 -16.82
2 A H(K ol * Y 29.23 9.29 -24.14 -39.22
As@nol Y 155. 92 86.85 - 25.67 - 74.36
A G(K ol * Y - 14.89 - 16.16 - 16.36 -15.95
3 A H(KI ol - %) -2.43 -3.98 - 5.49 - 6.89
As@nol Y 44.05 26.08 19.98 20.09
A G(K ol ~Y) 14.90 - 11.62 -11.54 -13.18
4 A H(K ol * Y 35.61 -72.78 - 57.66 - 46.19
As@mmol Y 70.91 - 179.0 - 150.1 - 1116
A G(K ol Y 15.55 -15.14 - 12.19 -11.25
2.6 AG , ,
AG <0A G >0(
; AG
, , AGAH ,
[9,10] A G A G ,
, A G 1 <3
<4
A G :
, [1] Ddd RC. Digribution, sinity, kinetic and thernmodynamic charac-
teridics of urease activity in vertiol prdfile. Aug. J. Qil. Res. ,
6) 1985 ,23:49 60
-11.25 - 17.51k nol "t [2] : :
-4.64 - 6.80K] mol" 1 ' . ,1989,17(1) :20 25. Znu M
2 E,Ba H Y,Da W. Sudy on il peroxidase kinetic and thermody-
namic characteridics in Shaanxi ils (In Chinese) . Acta Univ.
' ;10 Agic. Boredi-occidertdis ,1989,17(1) :20 25
30 3 AG [3] Aliyov SA ,Gadiyov D A. Kinetic and thermodynarric characteris:
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THERMODY NAM IC CHARACTERISTICS OF UREASE IN SOIL S OF SHAANXI PROVINCE

He Wenxiang' *  Zhu Ming' € Zhang Yiping" Sun Tiehend
(1 Cdlege d Resource and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)
(2 Shenyang Key Laboratory  Environmental Enginesr, Shenyang 110044, China)

Abgract Thermodynamic characterigics of urease in four Shaanxi sils (Hap-gagnic Anthrosds, Cd-Udtic Lwisols and
EumOrthic Anthrosols) were systematically sudied based on the relaionship between kingtic parameters of il urease and terr
perature , and classca enzynologica theory. Results show thet enzyme- catdyzed reaction could be divided into two geps, name-
ly , formetion of enzyme- substance conplex (ES) and disociaion of the ES, of which the thernodynarric functions could thus be
cdcuaed, sparady , and nore irformetion obtained of the mechanism o the enzyme-catayzed reaction. The four il sanples
differed dgnificantly in tenperature codficient Qo , activation energy Ea, enthapy of activationA H, activation entropyA S and
activation free energy A G, inthe two seps Qo of the il urease ranged between 0. 83 to 2. 48, lower than the Qy in normd
chemicd reactions The vduesd Ea,A H; A Hy,andA Sdf the il ureasein both sepswere al podtive except for in omein-
dvidud trestments, suggeding nore corfuson and less ordering of the reaction , which meansthat nore externd energy is need
ed to conplete the enzyme catayzed reaction. TheA Gjin the gep of ESformetion and theA G andA H of the enzyme reaction
were al negetive, indicating that ESformetion and the entire enzyme catayzed reaction is a oontaneous, heat-rel ead ng process
TheA G o ES d sxciaion was postive with no difference between sanples, which means that type and fertility of the sils had
minor irfluence on this reaction. It was a9 verified that the ES disociation was a rate-limiting gep o the reaction. This work
provides a better underganding of the subtle differencesin mechanisms of the enzyme-catdyzed reactions between different ils
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