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Microbial Activity in Bioaerosols in Winter at the Coastal Region of Qingdao
MENG Xiang-bin, LI Meng-zhe, LI Hong-tao, GAO Dong-mei, QI Jian-hua "
(Key Laboratory of Marine Environment and Ecology , Ministry of Education,Ocean University of China, Qingdao 266100, China)

Abstract: In order to study the level and size distribution of microbial activity of atmospheric bioaerosols, bioaerosol samples were
collected from November 2015 to January 2016 using size-fractionated bioaerosol samplers at the coastal region of Qingdao, and the
microbial activity was measured using the fluorescein diacetate ( FDA) hydrolysis method. The results showed that the level of
microbial activity was in the range of 21. 89-108. 59 ng-m > sodium fluorescein during the sampling period, with an average of 59. 43
ng+m " sodium fluorescein in Qingdao. Size distribution of microbial activity exhibited a tendency, the activity increased with
increasing particle size. The microbial activity on particles with coarse size ( >2.1 wm) was higher than that on fine size, with the
highest average proportion of 24. 06% for coarse size larger than 7.0 wm. The daily variation of microbial activity was different for
different samples, which showed no significant diurnal variation in winter. The correlation analysis showed that microbial activity was
significantly correlated with wind velocity (r =0.445, n =33, ™ P <0.01) during the sampling period. However, microbial activity
showed no significant correlation with the meteorological factors, such as temperature, relative humidity and UV intensity during the
sampling period. Moreover, there was no significant correlation of microbial activity with air quality factors, such as AQI, PM, ,
PM,,, CO, NO,, O, and SO,. Source of air mass had significant impact on microbial activity. The average level of microbial activity
was 100. 33 ng-m > sodium fluorescein on sunny days, and the level decreased to 56.53 ng-m ™ sodium fluorescein on hazy days.
When the haze was mixed with fog and this special circumstance lasted for several days, the microbial activity reduced to 37. 7% of the
level of sunny days. Therefore, consecutive hazy weather had great influence on microbial activity.
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Fig. 1 Location of the sampling site for bioaerosols
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Fig. 2 Variation of microbial activity of atmospheric bioaerosols
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Fig. 3 Size distribution of microbial activity and concentration

of total microbes in Qingdao

VANiTpiy ik Al LR

AR R R A W B A R TR AR A 38 B 7
FERE/NT 0.2 um; FLUEEF R Z M ETREE
KA R EXTEOER 2 ,1.0 ~6. 0 wm ARF
2515 70. 0% ; =5 AE K Z MG fE RPN |, 2
WA, KT 2.0 pm B K F 29 5 B 8w
80. 0% . EH HURIAR FURL Y L 23 Bk 5 K A9 40
AL RELASORE 4] Lk A D S AL T 4 (8 JEE 4P VR sk
BRI B 5 ()5 ) [R) B SR B AT B AL AR Ay
JIT L5 R i S RN BB IR , PRI A 1 T3 A= P A% |, 38
SR CIE . T2 ORE A7) 2 T AR BN, T o DA R
It HA BRI TS Y i A | Ty 2 A k2
415, BA TR R AR T A YA,
TROSCE " 5T & BT 5 H XA ) A R AT
TP LA Y 2 0 A TR b R IHORE BRE
AR G Y/ A R e

11 A5 12 A5 6% 0 A BR0AE 5 A M
o1, ATH SR AR AR 3 T AR AR R AE. R[] 22 Ab7E
F12 A1 1~2.1 pm HIET 11 A, R
HEA 12 A B X ZAEE f2 i, KA P, &
A
2.3 YRR P iA e T AR Ak

KT T AR R I T A T T S ] AR
1k, F20154E 11 Hf14 H 16 H .18 H .20 HAY
08:00, 12:00, 15:00, 19:00 43 5 >R &L Y < IH K
SRR S I T ST 25 R A 4 .

B4 BBENSERBENFEOBEEL
Fig. 4 Variation of microbial activity during the daytime in Qingdao
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Table 2 Spearman correlation coefficient between meteorological factors,

air quality factors and microbial activity during the sampling period
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Table 3 Component score coefficient between meteorological

factors, and air quality factors during the sampling period

WH B 1 %) W3
IR 0. 044 -0.016 0.428
AT 0.177 -0.045 0. 380
AR -0.136 -0.050 -0. 142
AQI 0.174 0.025 0.017
PM, 5 0.173 0.021 0. 006
PM,, 0. 169 0.022 0.018
(o(0) 0. 161 -0.004 -0.030
NO, 0. 157 -0.051 0.033
0, -0.092 0. 044 0. 154
S0, 0.014 0.022 -0.348
UV254 0. 005 0. 244 -0.065
UVv297 0.011 0. 244 0.017
UV365 0.008 0.247 -0.007
Uv420 -0.003 0.251 -0.027

3 AN B 4 1 7 2 BBk R 4 B 39.19% |
28.42% F1 15. 89% , BT 22 STl FH 83.50% .
M3 AT LLE B AE R 1R R R R XU
AQIL, PM, 5, PM,,, CO, NO, M52 m5 K, sy 2
tUV254 . UV297 ., UV365, UVA20 5% i 4% K
By 3 IR E AR . XGE 0, F1 SO, HYRY
M 45 K.

AT UL AR A I TP i A 3 KT B T A
ER RSP R c R N E 2 L LS EAN
Bis YR TR A E MR, IR R Z MR
B2 05 e R o) A 0 S Hh AR A W T R K T 1
WFFE, A R TR RRE KA AN A X3k K 5K
P I KRS AT, R B B T —



4152 2N 5%

B 37 %

USRIy NCIRE eI R OIS Do)
Eet7/RaReay e Sl X7/ R A AT
4 BRSEBERPSEREXRE SRR

N T BTSRRI AR 3 P B R 0, o e

AR T RS L o, W S R,
ML S ol LU R A 177 8 M X ok

PR Z2 AU Tl b, KRS il A D522 S A5 AT TR
gy BALTT | HEOTAIREEIX 3 28, R A LTI IR
P SRR [ R el Sl 2 U AL DT X 22 1
AR B PEALTREIAT B RAM T EZEAK
TEH TR AL 207 & s 5 i MR A
B IORTE T 1 25K F 8. KX 3 FOoRIER A Y
T PERH AT TR E, Ak 4.

N

45° A

(0

40°

350 |-

4
[l 45
2015-11-14
S/ 2015411415
"/ 2015-11-16
S/ 201511418
2015-11-20
2015-11-25
2015-11-26
2015-11-27
2015-11-30
2015-12-02
2015-12-03
Ay 2015-12-10
/ 2015-12-13
R 2015-12-18
2015-12-21
2015-12-22
. 2015-12-23
JL/ 2015-12-24
‘R 2015-12-25
“/ 2015-12-26
2015-12-27
2016-01-05

RIIRIILI

J

2%

2

22

B5 REHEERMEXEEHTE
Fig. 5 Back trajectory during sampling period in Qingdao

*4 BRARSHRBEEMSBERPR
SEYEE, KT PM K
Table 4  Microbial activity, concentration and PM data of

bioaerosols from different sources in Qingdao
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