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2004 mol- mol *, ),
[ 4 , : (2) : 5g 3, 3 100mL
(1 12 ) (3 8 ) (4 12 ) 15 mL 1.2% 15 mL
(6 3 ); : ( ),
: (7 13 ) (8 10 ) 15mL 2mol- L°* ( ), 50 24 h
(8 27 ) (10 28 ); :0 10an 0.5mL 20 mL ,
, 1mL , 1mL A 1mL
4 , B, 15 min,
1.3 5 min, 5mL C,
4MUB-78 D- 60 min 30 min 690 NMm
: 4MUBB D- , MUB ( ) : 12 g 1 000 mL , 2
Signa-A Idrich ; mol- L ' pH 5.5
) ) A: 169 0.99 1L
1.4 (1 B: 0.5¢g 1L ,
(1) D 4- -7- (MUB) 365 M
, 460 rm ) ( BD- C: 15g 1g 1L
BD- ) , , 900 mL 4.2mL , 50
MUB , )
(2) : 4.0g 200 mL 0.5 mol- L " (pH (3) : 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6
5.5) 1000L mL (25p g mL™h) ,
96 , 10 mmol- L ! 100u L (10 mmol 1mL
L tamL , ), 0, 2.5, 5, 7.5, 10, 12.5 15U g
, (100 L +100UL ), 1.6
(1200p L +100ML )30 3h Excd 2000 SPSSI10.0
100p L 2mol- L * NeDH Vari-
oskan flash , 365 M, 2
470 rm 4
(3) : 0.5mol- L' pH 5.5 2.1
0, 0.01, 0.05, 0.1, 0.25 0.5mol- L 'MUB MUB ,
, 100 L oopL o, 96 , MUB
100p L 2mol- L™ *NeDH , ,
MUB O, 1, 5, 10, 25, 504 mol- L™, 3 : 0.03 0.9,
4.879% ( 1), 0.01 0.09,
1.5 ( ) 2 4.687% (  2),
(1) : ( M ilja ™
Table 1 Effectsof elevated atmosheric CO, on xylanase activity( fluorescence m ethod)
7.31(0.08) 7.69 a(0.05) 10.10 a(0.35) 9.12 a(0.09)  13.88(0.34) 17.08(0.51) 9.98 a(0.03) 9.66 a(0.28)
FACE 8.30(0.35) 11.32 b(0.46) 13.07 b(0.36) 14.96 b(0.66) 14.14(0.69) 15.42(0.62) 14.86 b(0.37) 13.01 b(0.59)
‘Umol- L *MUB- g - 3h'? (P <0.05)
Table2 Effects of elevated atmogpheric CO, on cellulose activity( fluorescence m ethod)
2.01(0.03) 1.28(0.06) 0.55(0.01) 2.45(0.04) 2.45(0.09) 2.53(0.06) 0.71(0.03) 1.80(0.07)
FACE 1.30(0.04) 1.14(0.05) 0.86(0.02)  2.42(0.08) 2.27(0.08) 2.35(0.09) 0.37(0.01) 1.11(0.05)

‘dmol- L MUB- g - 3h?
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MUB : , FACE ( ),
MUB , , )
, 0,
Darrah!™ 1986 MUB , ,
: , , GO,
1 , , o, ,
: : FACE ,
a0, ,
y mz 2- 2
N G0,
: (p<0.05) 3 :
, , 1
, , 3 ,
( ) GO, : ,
, FACE , FACE
0, ,
O, , C FACE (P <0.05);
, C , , ,
) QO, ) FACE
2 , , 0o, (P <0.05)
Table3 Effects of elevated atmospher ic CO, on xylanase activity( gpectrophotan etr ic m ethod)
2.48(0.17) 3.07a(0.10) 5.33 a(0.16) 6.47 a(0.29) 7.45(0.22) 7.84(0.44) 4.82 a(0.15) 4.15 a(0.12)
FACE 3.29(0.15) 6.58b(0.14) 8.55b(0.34) 10.42 b(0.15)  8.45(0.22) 9.62(0.07) 8.72 b(0.42) 8.43 b(0.42)
‘Mg gt -24nt
Table4 Camparison between m icroplate fluor metr ic asay and sectrophotam etr ic m ethod
365 M, 460 M 690 M
MuUB pH pH
( ) ( )
(HL) (mL)
(3h) (24 h)
9 (159 12 - min’?t
6 h >30 h
( )
(24 nh) (

4), [15, 16]
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[15]

Vmax Km 11

[1] Kandeler E, Kampichler C, Horak O. Biology and Fertility of Soils, 1996, 23(3): 299
[2] Dick R P Defining Soil Quality for A Sustainable Enviorment W isconsin: Soil Science Society of America, Madion, 1994 107.
[3] Wilon K, Goulding K H. A Biologist's Guide o Principles and Techniquesof Practical Biochemistry 3™ ed Edward A mold: Baltimore, 1986

204

[4] TabatabaiM A. Methodsof Sil Analysis Part 2, Microbiological and B iochemical Properties W isconsin:  Science Society of America, M adison,
1994. 903

[5] GianfredaL, BollagJM. Soil Biochemistry, wol 9 New York: Marcel Dekker Inc, 1996 123

[6] 2JO Xiu-jin, WANG Zhen-xin, DA | Xiaomin, et al ( , , , ). ectrosopy and Pectral Analysis(

), 2006, 26(6): 1151
[7] MarxsenJ, SchmidtH H. Hydmobiologia, 1993, 253(1): 207.
[8] SinsbaughRL, Gollady SW. LinkinsA E FredwaterBiol , 1991, 25: 179
[9] FemleyH N, Walker P G Biochemistry Journal, 1965, 97: 95
[10] FreamanC, Lika G, OstleN J, etal Plant and Soil, 1995, 175: 147.
[11] MiljaV, Sanna K, MaurizV, etal Soil Biology and Biochemistry, 2001, 33: 1665
[12] chinner F, dllingerR, Kandeler E, et al Methods in Soil Biology Berlin: Soringer Verlag, 1996 174
[13] XU Guo-giang, L1 Yang( , ). Chinese Joumal of Applied Ecology ( ), 2002, 13(10): 1358
[14] Darrah PR, HarrisPJ Plant and Soil, 1986, 92: 81
[15] Nannipieri P, Ceccanti B, Cervelli C Soil Biology and Biochemistry, 1982, 14: 429
[16] MarxM C, WoodM, JarvisSC il Biology and Biochemistry, 2001, 33: 1633

A M icroplate Fluor metric Asay for Sacchar ase Activity M easurement

ZHANGLI-Ii" 2, WU Zhi-ji¢" , CHEN Li-jun, L IDongpa', MA Xing-zhu" ?, SH 1 Yun-feng" 2
1 Instituite of Applied Ecology, Chinese A cadamy of Sciences, Shenyang 110016, China
2 Graduate University of Chinese A cadeny of Sciences, Beijing 100039, China

Abstract W ith the fluorescent canpound conjugates substrates, il xylanase and cellulose in a free-air carbon dioxide enrichment
(FACE) experimentwere measured on the base of 96 microplate and fluorescence detection, aiming at testing its feasibility in sacchari-
ase activity measurament  The results show that sacchariase activity can be tested and the data exhibit better repeatability (coefficient of
variability< 4. 879%). Campared with gectrophotometric assay, thismethod allovs a large number of il sanples and/or enzymes
be analyzed in a short time accurately and conveniently Soil xylanase activity tends to be greater at elevated GO, which significantly in-
creases in jointing, heading and ripening stages of wheat and in heading and ripening stagesof rice (P <0.05), and the crop metaboli-
zes rgpidly under FACE condition and il microorganisns are affected, which causes elevation of xylanase acitivy Compared with anbi-
ent C0,, il cellulose activity decreased slightly under elevated CO, but therewas no significant difference betveen treatments, indicar
ting the cellulose activity was not influenced intensively in a short time

Keywords Fluorescence detection; M icroplate; FACE (free-air carbon dioxide enrichment) ; Sacchariase activity
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