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Characterization of Microbial Activities in Marine Mudflat Sediment Using FDA

Hydrolase Analysis

LIU Ye', ZOU Li"*, LIU Lu',GAO Dong-mei'”
(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of
Marine Environment & Ecology Ministry of Education, Ocean University of China, Qingdao 266100, China)

Abstract: A method based on fluorescence spectrometry was developed to detect the microbial activities in marine mudflat sediment,
where is characterized by high salinity, complex organic compounds and low microbial biomass. This paper optimized the sample
extracts, the detection equipment for reaction products, the pretreatment methods, and the experimental conditions. The optimal
procedure is described as following. Fresh sediment was first extracted with sterilized and aged seawater, followed by the addition of
Tween-80 solution, then uniformly dispersed by thorough oscillating, and kept steady for precipitation. After filtration through a
sterilized membrane (1.2 pm, sterilized in boiling water repeatedly) , the supernatant was supplemented with an appropriate amount of
FDA solution and allowed to react in dark for 180 min at temperature ranged 25-30°C. The reaction was terminated by the addition of
acetone, and the fluorescence intensity of the reaction mixture was measured within 25 min using a molecular fluorescence photometer at
an excitation wavelength of 488 nm and an emission wavelength of 530 nm, and the detection range of this method (dry weight) was
3.0x10%-1. 1 x10° ind-g~". The microbial activity was reported as fluorescence content in per unit sediment mass (pg-g™" , dry
weight ) .

Key words: coastal intertidal mudflat; microbial activity; FDA hydrolase analysis; fluorescence spectrometry

AL 7 AW 2 R VR 0 STRLERBE T MR B B DU I TS ( FDA ) /KA B 1 2
WRNBBFREL MM Z RN RCHIBRE ol B R R P, 95 2 R 7 e 5
UL S 2 e A SE B B RS RS 7. FDA KA B PEAE g —Fh bl | 2 f
MOT-, RIS IR, WUEYITE RS RAETY G RERE SR T PE R 7, 5 R i T
FRIIVEAE | B SRR S R PR GO T A S M 3 DS TR IEAR
PERN Y RIS VEOKFIR T AR AR LAY [WBRER R SRR R A B W )
BHPA B LA BCR B H SRS 0 pH (L BRI R R R AR T
BEL RS GESCHERIE SR IS A BRI e E s I | SRRV S |
TG E B 0 A Y b BR AL 2200 B 0 05 BR AR M A 1@%5%%%16][)1&(%@{%@[{ (7] Horp xRt
AARGEHYEHATLE , 5 ARSI BER BT T) oyt 6 PRI 75 5% FH 3 90 558 8 i b L
H. ibistinlotil
SRECHE B I WK BRI SRR S AR o] Gl 7sbos)

W, ORI IB AR T, R AT AR AR RS ) K BUEBEIEE E BRI

ST RERIT P A AT HE PR RS i MR E-mail gl ouc. odu.cn



10 44 X285 FDA JK A o3 i R AR T 3 P R A i 3819

TG O AT AR | IS P B BT AR A I
(O3 T A R 90 IE AN 58 3%

FDA 7Kg Wik i R HL . T a WL &Y
FDA Bl oM -5 R 25 A B K e, T 8 e 1) g 28
JFEA IR O a = Wka e Mk, vl i o H
RO RN HUE W IS R . RO R R — Rl
FEY T, 1E 490 nm 1 WLEA AR IS, ml 4
YEOGEE TGN, 3 2 B AE BRI k. et
JEE A PR A e | SRR AT, WP W TR AR Y
o it SR T B 2 0 3 R B /N 2 S e ARG 9%
SEFEEIRE T AE T WG X AT BRI, HAE 488 nm 3
K& 530 nm G, B FHIZ G RRE, 7T R
ST AT VR FE ARSI 5 AR RSO GFR A bR
Hh 0K 9 i, P P 480 3 B BT S R A I R 3R A
B (pgeg™) , BEIE FDA B8R WK i 158 55 |
RIBAE DG, AEXS T R BV O TA R
RSP G, ARG BRATE | RRAE 5, T O FH T i e
3 ol P A T AR S O AR T R 6 6 B ik R A
TR G R R DL AR

TeRE T ) bR T A PLR AR 2, AR
WO A5 AT 24 0 DT R IR B 5 A A0, 0 s 1) g
T YRR 250 S 2= R AR L, BT O
T8 0 R 43 HT S ) S G BT A R ) O 1 1Y)
PR 25 300467 5% ) A 2 0 06 Tk e T, B 1R — i 1
S KA SR B 3 T 3 BT O NS IR S
DURRIAEG | PR I RS #ff 2% AiF Ve WSS DT AR 3R 5% 13l
AT T, T R N R R R A R AR )

A AP T R R B o — 4 el el

ey, LLad T 3 v U8 ME S DU AR A9 vh Bl AR W T
PERI A MIAFSE. ASHIE 58 B X Hp [ A6 5 3T i TR
B AR s, AR S VR R VR0 S R 7= A T A 2 . T
AFR T S AR AR A O T AT B AL A B ST
1B H T Ve IR IR Y FDA 7K fiff i ol A= 0 6 P
R 43 BT 7 3.

1 #REIZ®

L1 SEEepR

PR EE S P LR AL 2% . B VD Ay
ST LT Y S T R AR B —— I M VS DRt ey 11 )
L5V | e 1 i - L o e 1
i = 2R ORE R, R W O SR BE S N DA
( 36°10'34.2"N, 120° 08' 33.72" E ). DB
(36°10'57.74"N, 120° 08’ 25.52" E) Hl DC
(36°10'50. 22"N, 120°08'26. 22"E ) , H#eii] [ R FE &

B YA (37°43'52.26"N, 119°14'51.96"E) . YB
(37°43'56.76"N, 119° 14’ 57.3" E ) Hl YC
(37°44'1. 62"N, 119°15'3. 84"E).

FHISE KR 40 SR SERZ DU, Pk s T
B SRS R YA R A7, 2 S0 = R
S1HT.

1.2 Sk
1.2.1  FF SR AR SN 7= il Ty ik i i 4

SIS H AR AR BN BEFR S vh RN BRIE K. Ry
T AT BT I 3 SR B S ), A S 56 DA PR
HR R Th It H1 S EB/NB —FP T A P T
WRE. A T HE R Y R AR 2350 R o 728k
SERETHRN A G T AT 40 M I A, 326 420 R AR A
e ARSI ASC 2 FH T3 P T 4 o

3 VB — 7 e P14 28 R T A B Tl TR % i T
(pH =7.6) FIBRIEK , 0 A 5 2% ' 28 XU IR TR 7
WK (fluorescein diacetate, fai #K FDA , SIGMA 7~ ] , 4l
JE499. 99% i FRTEC KK 1 mg-mL ™" ) , Ik
PRAT, BEG N 180 min , 43 51K 9 Y6 ( F4600
SFIOCCEE T, WUR I K 488 nm, & 5% K 530
nm ) FAFHE 6 BE 1 (UV2550 8400 0L 4066 B,
490 nm ) 22 J52 87 77 0 9 ¢ S B AN O B, 4%
HDC R RbpifEfh L.

1.2.2  FES AN il

H TR S RS R R A, T B ML A A 2
S RE S REREH 5] 40, ZERE S RO 43 R
35 80 , LAGERE v B3 1 B 4 b 2 7 AR VR
o R R, AN, MR IIRREE hA KE
JEEA R | R A Sh A S e A Ol T HERR X s
WIPRE Xl A ) 1 P I A s, SE B R 1.2 pum
TR U R B RS, R TR T T R

(1) MH:3E-80 A3 X 2 S g ()52 Wil

B — 72 B A RE 12 B, FR IR 19 L B A
0.05% Myt i-80 TAEWL, IR A5, #8513k FDA
SIS BB G B, B R i L 80 43 B 2 75 5 M w¢
FeR L. PAAS I iR -80 fi2 $E R X B

(2) WX SN A5 M)

B TC R IER T U8 |, AR T DL BRe s |
JUA: B A X R A W 3 S N P S T EL 8
A BE A DO I s b T R B, R T
PRGN R . ARSI B 1R 78 NI BR g AE Xt
NI ).

TS 14 JC A A B 43 ) SR FH 22 U 8l K A i
FZEIR AR E R 2RO R . I — IR R,



3820 AN 5%

B 34 %

3 R T L3R PR 7k Ak B Aot D 000 R

(e = e . (R LA A 3k U 4 3 B WA
X B
1.2.3  5OCRN R

ﬁ%m%%%&%ﬁﬁk@%wzm
A S A S, i e P S g 25 1F

(1) FDA Heifi ¥R B

RN TR 5 AN R MR BE FDA N, g e
DRI e KL R & BB FDA MBI &EAE A
FDA Sl B, UG TIRE i FDA 200 B 06 1 4
$9:0.2.5.5.0,7.5, 10.0 pg-mL™"; &) EE S,
FDA Z9k FEMS R E #.0, 3.0, 6.0, 9.0, 10.0,
12.0 pg-mL "

(2) 28 1150 A 3 428 A 302 1k et i) 90 R A e

TR AT 5 e MR Y FDA U, I 4%
AL RN Lk O, FEZ 1R N J& 50 min N, & B
10 min 5 N 7= 90 1R 5 S0 B AR 28 6 28 5
m*%@%%%%@m%iﬂﬁﬁﬁ%mﬁﬁﬁ

Rl A LA B AR f/ HV B (20 1 IR FRR L ) TR B
LR, BB AL - A X B

(3) a0 R B o

T 00 B VA 5 e 1 R . FDA SO 4351 F 15, 20,
25 30 F135°C F #EAT, 38 8 SN 7 ) SOt B
) 0 i SN T

(4) e 50 s 8] )

PRI R R, R 0 TR R 5 J5 0 VR B FDA R
B, AR31F60, 90, 120, 150, 180 1210 min £ |k
N, FEA A5 1k B 18] B 5 5 630 5, ) A F5ad S
oz Fsf ]

1.2.4 ki Bl ad o

XPURHERE i v B 2 0 1 A7 R R U 4, R
47 ,6- Kk FE- 2 2R L 05| Wk R R ( DAPL) #E 47 4 M 4L
020 LR 9O MO B0k B R R vk
FRAE 73 PTREAG Hh 55 55 10 I 1K PR R 5 g BIR #hil
B AN TR A 0 e A ) R R S | 0 R 9 A T
T L

i, it

2 ZR5iTie

2.1 KSR BRI 7 R A S 1 1

PN E 5 IO R BRI EM KR, H
A y =9626.9x,r =0.996 9, |y F8 96658
JE; v BUOCE TR (pg-ml ) r IBHKLERE. R
i 15 5 G B AT FHAEOG R W BE RN, 432
IR AN G VA s 25 R an 3 1 M 1 pr
TN BRIIK AT SO I IS T R % v
BHEVOERIE (P <0.01) , G E L ARTE R 2.4 45,
3T DN S 1 R I B AR 11 IR G T 2 225 SR 1
SRR 0. 000 , {H T Fl 52 17 7= 49 EL A 1ok 55 1T DL A €2
FEZEG. PR S B B 15 S 9 G B B AR Y Bkl 7K
YRR PR BRI, B R R S 19 7 T 9O
FETH A SR 74 AR AL

TR Y B — T 10° ~
g 'R i — g e A R I 104N TR
WA B BEAE 10° ~ 10° 4~ -mL ™ FE & E IR TS YL
DX Bl e BE A 5 T 2 ~ 3 M ECE Y R
SIS 25 R R E 10° ~ 10°
A gt FRBHAF T 38 K (AR I it b 3 R BT R R
TR RE AL R M AR T DA 6 B I a2 i
T UURIRE S A s MR 2 K T R VL 7= 9
EUA R DGR BRI T 25 AR A

10° 4>

0.6
EOA— -
2
=
yn
k-
R 021 _
0 L
BERRIR Vil R

B1 AREIRRRX 5 &R

Fig. 1 Impact of different extracts on the fluorescence reaction

FR1 SFRASEETHIS S E T3 R R =Y 805 S 58 FE IR S B R 5 R

Table 1  Fluorescence intensity and the absorbance values of the reaction product by molecular fluorescence photometer and spectrophotometer
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Fig. 2 Impact of Tween-80 solution on the fluorescence reaction
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