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Microbial Properties of Different Size Aerosols at Human Average Respiratory

Height During Fog-haze Days

YANG Tang'?, HAN Yun-ping'"*>*, LI Lin"*, LIU Jun-xin'

(1. Department of Water Pollution Control Technology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, Chinaj 2. University of Chinese Academy of Sciences, Beijing 101408, China)

Abstract: Size distribution and microbial population structure are typical characteristics of bioaerosols that are relevant to human
health. The concentrations and population structure of bioaerosols associated with size-segregated airborne particulate matter at human
average respiratory height were studied using a 6-stage Andersen impactor during and after fog-haze days in the area of Beijing. The
results showed that the size distribution of the cultured microbial populations was uneven during fog-haze days, and that the microbial
concentration and the difference in the population structure of the size-segregated airborne particulate matter were higher during than
after the fog-haze days. During the fog-haze days, Bacillus sp. was the dominant bacteria present in bioaerosols of >3.3 pum, whereas
Bacillus sp. and Bacillus amyloliquefaciens were the dominant bacteria in bioaerosols of < 3.3 wm. In contrast, after the fog-haze
days, Bacillus amyloliquefaciens was dominant in all the bioaerosol sizes. Five species ( Alternaria sp., Penicillium italicum,
Talaromyces stollii, Cladosporium sp. , and Davidiella sp. ) were detected as the dominant fungi in the bioaerosols >3.3 pm during
the fog-haze days, and only Aliernaria sp. was detected in the bioaerosols > 3.3 m after fog-haze. Penicillium italicum and
Talaromyces stollii were also detected in the bioaerosols of <3.3 pum during and after the fog-haze. There were significant differences in
the concentration and population structure of the size-segregated airborne particulate matter at human average respiratory height
collected during and after the fog-haze days. The high concentration of microorganisms and the relatively complex population at human
average respiratory height on haze days indicate that the potential risks of the microbiological characteristics of the bioaerosols to human
health cannot be ignored.

Key words:fog-haze day; bioaerosols; respiratory height; size distribution; population structure
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Fig. 1 Schematic of the sampling setup
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JEE IR B R FH R T (WD ~ 35612, Oakton,
Germany ) #4710 5%, AU RO E 2 SR FH AR 485 =0 XUk
{¥ (HD2303, Delta Ohm, Italy) F1F 5 20 B8 5 31
(HD2302.0, Delta Ohm) HEA7ic 5%, RAEW E],
KRG/ R AR B SERE PM, B AT 24 h SF ik
FENE 2 Fis.

F1 REBEANSKEUESY

Table 1 ~ Meteorological parameters on the sampling dates

WiH Z-KR [EPN
W/ C -1.00 ~3.00 2.00 ~8.00
W/ % 63.50 ~86.50 35.00 ~40. 00

A iE/mes ! 0.02 ~0.07 1.10~7.83

EHEEE /W em 2 2.54 ~5.60 65.16 ~438.50

1.2 DNA {&BUCHR A X 0 (PCR) &4
IR, 1.5 mL B 1 x BERRZE thER A v
VARG SRR R, RN = A ISR o
THIE R MEY &, W B IR, 25
W55 -3 R ASORIIG R PN 114 ) — R A R f TR A5 2415
FETW AT, SRR A 22 B ( TanBead,
Chinese Taipei) 73l #& BOCHE DNA, R 1% 1
BN HEEE s Hh Tk ARG ) DNA B $2 B4l . 34531 24
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Fig. 2 Variation of the PM, 5 mass concentration on the sampling dates
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Fig. 3 Concentrations of microorganisms associated

with the size-segregated bioaerosols
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LA A ) ST e T A T A B R A LR R S 18 0 A R
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AEXT A P R T 7, DR VR AR AN AR AR
JE T 8 o3 A A AT 25 57, U HURAE %S -5 KR
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346 H135 ~333 CFU-m . i 4% -5 IHHUS, AR
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ZhA v E E R ARG R s AU S R (& 2)
S S bR i) (GB 3095-2012) , AJLLIA H,
AT, 550 R, PM, (/9 24 h Pk
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AT A P e P AR R R T 34 v
2.2 ARSI o A AN R AR A e v A R
L FPRERHE

SR FH 9 8 S ARG N AR Y5 W 1 Ak A<
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BIR T 90% , UEBH A5 44 2 11 5 B ST B4 T o
B AT 55 B A W AR ERRAIE.
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FF B ( Bacillus sp. ) . 15.87% B9 #fi & 2 46 T &
( Bacillus subtilis ) F1 9.52% B B K 2 1 T &
( Bacillus megaterium) ; 4% -8 585 , [FIFEAERIAS
KT T pom BRI 2. 09% ) ZFFAT
( Bacillus sp. ) . 29. 17% W FETER ZEFFT B8 ( Bacillus
amyloliquefaciens) F1 2.09% [ & M 2F 1 #F
( Bacillus altitudinis ) , 0 fh 3 2F #0 FT B ( Bacillus
subtilis ) FE R ZEAFTF 5 ( Bacillus megaterium ) )4
KA. BARTE 11 ~2. 1 pm WSIEIEH, -5 K
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Fig. 4 Heat-map of the bacteria associated with the size-segregated bioaerosols
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Fig. 7 Heat-map of the fungi associated with the size-segregated bioaerosols
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