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Table 1 Physicochemical properties of the soils used in the study

TRE S R i) pH(/k/+ =2.5) A/ (mg-kg™") MR/ (mg-kg ™)
1 iy seid 6.7 67.1 7.7
2 Ftge 6.3 65.9 29.6
3 A 7.7 43.9 14.0
4 A 7.7 27.3 5.4
5 ] b 6.0 71.5 15.6
6 ) 6.26 48.9 8.4

POCRARMERERT :2 x 10° pg- L™ YERIFREL 0. 2265 g 5Nk, it pH =7. 9 (IR EhE
MR R fG 2 45T 100 mL AR AR, VKA (4 °C) & H.

PN CMRBREE 3 x 10° ng- L™ EFIFREL 0. 3000 g 9¢ )63 — L MRIHEE T/t , i/ it 7 i
Vsl R 28 100 mL A €0 25 5 P R AR 2 25 R 20, A UKAR ( —20 C) & H.
1.3 EFUMRBE

H 7 F-4500 56506 ETH( HA HAL A R]) sHH-1 fE IR KI5 (B MRS A BR A W] ) ; TGL-
16G BLOHL( B2l AR ) s B G PHSJ-3F pH i1 (_E#ERGRL) s KQS200DE BUEH5 i 75 I8 5 Dk A%
(BT AR A FRAF]) ; DHG-9030A 7 Hy #AE il 3 TR (VRS 7 SE B i s A BR A A )
1.4 Sy

FrBGE 35 BT 40.5 g F 50 mL [ HIE =M, A 15 mL pH =7.9 ) 60 mmol - L ™"
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A 30 min. 75 ([ [\ L (HA N
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2.2 FESERL
2.2.1 BERSESK

FIH 200 pg- L™ 5B IR R AT K AN & BT, A 1 TR, 206 o R K o 492 nm,
RS A 511 nm.
2.2.2  HEIARFHR R

LT 25% 40% 50% 3 ARIRIARFLEL Cn A P9 B f 1A B 5 e 228 s 1o, Y AR R ERAEL) 1Y
PGS SN Pl 0 (P61 2) . pla L 2 mp O IR B Ry 25% I ROR AT s R BR EL 3G 28 40% , 30R
2 RSO GAES AR I, X DAOR UE I K B S 30 05 5 e LA R Lo 50% [ TN TR, 763X — Lb i)
TR R b KA 100 min. | RS IR FRURIINA B 1B SR TR — & |, [A] I 1k SO I B8 T
PICE L MR L 1k FT 98 Y6 R LA — @ 9O sm E , L ZOR R FA7E , ELRB WS OR R M X R,
100 min A K A 2R

350

1100 -
0,
300 | 1000 L 25%
250 - 900
i m SO0
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50 300 |
0 1 1 | 1 200 1 | 1 1 J
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A/nm 5 ] /min
1 200 pg- L™ 9OER TG 2 PUERAATRXS 960 BE (14 500
Fig.1 Fluorescence spectra of 200 pg-L ™' Fig.2 Influence of acetone volume on
fluorescein the fluorescence intensity
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SR 1] 2R e A VR AN Ay 15 mL, T 8 A RSV WA R B ZY 2 30 mL, AL AT L fd
PR R R AR TR (50% ) .
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(RN (16 4) . &l 4 AT 0, FDA 7 S il 2% 3 036 D% 7E 55 °C A, 31X 5 SCRRR 8 19+ 58 v 1t
fiES IS RRRMERG " RGO BRI 0 R IR AR L. B A, A SR AE YRR R
T 40 CIN, [ % KA B0 R R R ORI K P FEA SO 6 F T, WL B Y IR K T 45 C i, ik )
23 RGO, B[ 2% K A T 3R S I R, LA M. DR I AR S O 1 B A B IR
45 °C.
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Fig.3 Influence of pH on the fluorescence intensity
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Fig.4 Influence of temperature on the fluorescence intensity

2.2.5 HiE R

TE TR R N BR A1k DR 22 I, FDA 7 i A SR 08 6 26 ik 5 5 7 I ) A S btk e R 152 [l it
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FEIS AT REAR 5 A AT I R] , B I, SRS 8 15 7 B )24 30 min.
2.2.6 M ERN
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Fig.5 Influence of time of incubation

6 LR SO R
Fig.6 Influence of amount of soil

on the fluorescence intensity on the fluorescence intensity
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FRBIILAKIE N 3 x 10° pgeL. 7"
2.3 Shbrkde
2.3.1 J5E Mk N
TERE AR ESS R 5 FF 26 22000 g~ L1 W ESE B 7Y, 9006 VR IE (©) 1540 X B G I
(AL) 5 RUFHIZRIECR (14 8) . AR N - AL, = 161.37 +2.6734C(CapgeL™') ,r =0.9971 (n=9).
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h 10 5000 y=2.6734x+161.37
N L
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o 4000
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o
& 3000
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Fig.7 Influence of substrate concentration Fig.8 Calibration curve

on the reaction rate

2.3.2 JyikHIR R

LI 60 mmol-L~"f) pH {24 7.9 (YRR L 5% vh i WM M 23 FOIEIECTATINAE 11 W, L 3 fM5 5o
(O VAl 22 X IO 0 BE 1 M Gt PR (B o), 3T A9 B 7 R R BR g 3.1 x 10 gL'
2.3.3  REEpESILy

(1) AUt oA

Xt 500 pe- L' BN EFRHEE A TBOFATIE 13 U, AHXT AR MENR 22 (RSD) 249 0. 22% , BLIE] 9.

2000 -

L

1000 |-

AR HEE TR
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KA
9 HELE 13 WE 500 pg- L7 SO RIEMINTOTE 5

Fig.9 Fluorescence signal for continuous determination of 500 gL ™" fluorescein solution (n =13)
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AP 2 111, 77 0 AT M IR 25 B 8. 6% 1 15. 7% | BRI b ey T B Y 0 3% Sk
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SESRLLZE 2, [AUSRAE 90. 6% —104% 2 [H].

R2 LIEHRIELR (n =5, B 95%)

Table 2 Determination results of soil samples

TR iz (G e Jnbr T S MENES
/(pgrmL™") /(pgrg™'+30 min ') /(pgrmL™") /(pg-mL™") /%
0.10 0.509 + 0.003 92.3
1 0.416 + 0.001 24.97
0.40 0.779 + 0.003 90.6
0.12 0.295 + 0.001 100.6
2 0.175 + 0.001 10.47 0.18 0.347 + 0.002 95.7
0.20 0.363 + 0.002 94.2
0.16 0.400 + 0.002 92.2
3 0.253 + 0.001 15.17 0.20 0.441 £ 0.001 93.9
0.28 0.513 + 0.002 92.8
0.16 0.212 + 0.001 104
4 0.044 + 0.001 2.66 0.18 0.228 + 0.001 102
0.20 0.250 + 0.001 103

2.5 SRR I PR WU P 0 T A R
FERAESTIR AT E T 2 A LA (58 5.6) ST IR ML TR HERY 43 45 5L (1 10) .ty

S TR B2 - HEVRE R B TR MG, FLRLFH ORI (y = A exp (/1)) +73,
BES:r=0.9940 BF 6: r=0.9999)  FEWHILL AN 10. 3K — 5% 5 R FH BRI IE A ) £ J2 b e 4
R B0 30T R DR A B VR SR, LS R R A T
T S 0 T 43— S0 DRI T - S0 0 T P B A 2 A U T
40 40

35
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P s B
V7] Lr%6

30

7
//

25

II'IH_I'I'I'Illll
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20 ? 10
/ 5
10 0
g / :'/;
0 o ||—| 1 ./
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B 10 AS[RITREE A ddy R B A T 1 R St il 2k

Fig.10 Microbial activity and exponential fitting curve in allopelagic soil samples
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Fluorescence determination of microbial activity in soil sample

WANG Jigjia'  ZHOU Hua®  ZHANG Jin'  FAN Shihua'*

(1. Research Center for Analytical Sciences, Northeastern University, Shenyang, 110819, China;

2. Institute of Applied Ecology,Chinese Academy of Sciences, Shenyang, 110016, China)

ABSTRACT
A new fluorescence method for the determination of microbial activity in soil has been developed. It was
based on the hydrolysis of fluorescein diacetate, for which the fluorescence intensity of the hydrolysis product
was proportional to the microbial activity. First, physical and chemical parameters in hydrolysis reaction were
optimized. Under the optimized experiment condition, the linear range was 2—2000 pg-L ™" fluorescein (R =
0.9971) and detection limit (30 ) was 3.1 x 10 *pg-L".

2.8% . The proposed method was successfully applied to the determination of microbial activity in some soil

The relative standard deviation ( RSD) was

samples with a recovery between 90.6% and 104% . The proposed method is simple, showed high sensitivity,
low limit of detection, and wide response range, and can be used to determine microbial activity in
environmental samples (soil, water, etc. ).

Keywords : fluoremetry, microbial activity, FDA hydrolysis.



