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Microbial activity in atmospheric PM s
REN Wei-Shan DU Rui” DU Peng-Rui ZHANG Su-Jian

(College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 101400, China)

Abstract: [Background] PM,s has many toxic effects that seriously damage organisms with
long-term exposure. However, few studies have found a simple method to measure its microbial
activity, although microorganisms are the important biological components of PM,s. [Objective]
Few developed a fluorescein diacetate hydrolysis method to test microbial activity in atmospheric
PM,5 through a large number of experiments and simulations. [Methods] We optimized and
determined main testing parameters. Samples were collected by using an OMNI FTTM Ambient Air
Sampler with a flow rate of 5 L/min for 40 min. The concentration of fluorescein diacetate was
200 pg/mL, and acetone was added to stop the reaction after 1.5 hours in dark environment.
Microbial activity in atmospheric PM,s was measured after 15 min. [Results] Microbial activity in
outdoor and indoor PM, 5 in July 2017 was with the average of 0.873 ng/m® and 1.110 ng/m?® sodium
fluorescein. [Conclusion] This paper established an effective and accurate method to measured
microbial activity in atmospheric PM,s.
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PR AN A5 P R B TR A 43 31 R 5 mL i 250 L
ML 4 25 O B A2 40 A S5 et AR FR ) A 3
oK. BELE ROV EHER ) 0-45 min, HHFE
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W . ROV | 2k A e kK Ak
B E N
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B, BRGER AR XTGBT IR AR BT, Lt
ARSEIRA) A R ) (FDA)HEE S 200 pg/mL.
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Figure 1 Influence of concentration of FDA on the
fluorescent intensity (n=9)
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S E FH PRI AS [R] 28 115000 S 264 T4, 5
A5 RN 1 AR 3 Fis o FEIAASIRIZE (k555
1R B (AP TEAR R 2257, 1 X s e )
Ji PR AT B S 2 1 A B 8 52 i A R BT AR S 1
#5E(5 mL 50%H N EAAT 250 ul 05/ H ER A K)
Pt AN RV B0 . Adam 2509\ S 7e i A 46

R 1 XEEAIATRE L LTI BH R IR R E

St P A AU B BT, R R 2 b5 25
T 37% R ARG . AT REAIR T DU i) 2R A
BEo AL, FATETTHET T RN E AR B xS
SR RS RN EGSIEBG: 38 3 VS A A ] 50 ) R Ak
N, SR AE T PR R B . U0 B i S
JE LR 5.25 mL, PREREE S R I A 2 AR
JE 10 mL, HFLARFIIARR, RHCTH hF2AR
PR AN Ti) T 35 S % PR AR 5 A R R, R AT
1.9 WAL RECRBTIELAAR R 10 mL PIERAE S Y
PCRIE, BERNER 1R,

g s, XFHEPEIRA W, NETER
LRSI, o H B IR O R Bk .
Adam ZEME R, G R, e
T 5 VAT A A Ay 228 1 00 s R G Y B 5 T AR AF 5 e
FH 9 2 3y BE B {0 2 ¢ St o 13 R BB e 7 v
FHTE, 0 IE & A S5 S 1 RN
Tl 3¢ TR A 2% 1 590 A B 20 Sl 0 E 1 R ) 22 S5 A
e

MIE 3l LU, A EE(2:1, &
FRUE) G, BEE RN 3E 0, A 9 o B S R
THEH, RIEOTHEE2:1, KRR BA R
AL AR 5 TAEIA S0%I SR G , 4t —
20 ST EE% O | o S Y VAN e = 12 D0 ) 1952
FERCIY 25 min J& AEXT 98 G50 BE T IR T AR X e e
PR o 3 A2 AR Uk RN e A B e e 2™

Table 1 Contrast the fluorescent intensity of sample after added in different solution

Acetone (50%, V/IV)

Same sample Chloroform/Methanol (2:1, V/V) - Significance *
Test value After correction

1 2099 366 1383610 2 635 447 0.094
2 2188618 1143790 2178 647
3 2315898 1 608 894 3 064 560
4 2 476 517 1487 050 2 832 475

Average 2270 100 1 405 836 2 677782

CV (%) 7.2 14

Final volume (mL) 5.25 10.00 5.25"

Note: * Significance analysis between fluorescence intensity of adding Chloroform/Methanol and correcting fluorescence intensity with

acetone, the significant level is 0.05; °: The conversion factor is 1.9.
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Figure 3  Effect of relative fluorescence intensity in
terminating reaction after added in different terminator
(n=12)
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Figure 4 The standard curve of sodium fluorescein
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XFHEAIFSE, A5RUNIE 5 Fizn . 45 RERBHRATIN Al /e
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Figure 5 Influence of microbial activity with different sampling durations

TE: A BCEITEMESE; B SFERMBEYIEE. A-L S A RRREE HRER 'S s A IO s RE/KT 0.05.

Note: A: Average of microbial activity; B: Microbial activity of each sample. A-1 represents sample serial number; A mean April; The
significant level is 0.05.
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Figure 6 Influence of reaction time on the microbial activity
Note: A: 1.0-3.0 h; B: 0-2.5 h.
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Figure 7 Influence of concentration of FDA on the microbial activity

Note: A: 0-600 pg/mL; B: 0-200 pg/mL.
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The bioacrosol samples were collected on quartz

membranes by using a OMNI TT™ Ambient

Air Sampler with a flow rate of 5 L/min for 40 min
)

Cut the quartz membranes containing the

bioagrosol samples to pieces and put in a 10 ml.

centrifuge tube with 3 mL physielogical saline

Then the eentrifuge tubc is shaken at 30°C for
30 min at a Rotating speed of 150 r/min.

]
Adding 30 pL of 200 pg/mL FDA solution to start
the reaction. and then keep the tube at 30 °C for
90 min in the dark

¥

Then adding 3 mL acetone to terminate the
rcaction, 15 min later. centrifuging the tube at a
rate of 1) 000 t/min for 1 min

v
The relative Hluorescence intensity of the
supcrnatant which is taken from the tube is
measured by Spectra Max Paradigm Multi-Mode
detection platform (4, =490 nm, 4,,=530 nm)
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Figure 9 Process of measured the microbiological activity
of atmospheric PM, 5
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Figure 10 Variation of microbial activity of atmospheric
PM, 5 in Beijing suburbs
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Table 2  Significance testing of microbial activity

Mean value (ng/m®)  Std. dev. The standard error of mean value t df  Significance®
Indoor 1.110 0.946 0.285 3.891 10 0.003*
Atmosphere 0.873 0.699 0.211 4145 10 0.002*
Indoor-Atmosphere ®  0.213 0.737 0.222 0.096 10 0.926

Note: * The significant level is 0.05; *: Paired sample t test.
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