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Concentration and Size Distribution of Bioaerosols in Indoor Environment of

University Dormitory During the Plum Rain Period

LIU Ting', LI Lu', ZHANG Jia-quan', ZHAN Chang-lin', LIU Hong-xia', ZHENG Jing-ru', YAO Rui-zhen',
CAO Jun-ji"?

(1. Hubei Key Laboratory of Mine Environmental Pollution Control and Remediation, School of Environmental Science and
Engineering, Hubei Polytechnic University, Huangshi 435003, China; 2. State Key Laboratory of Loess and Quaternary Geology,
Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710075, China)

Abstract: Bioaerosols of university dormitory can spread through air and cause a potential health risk for student staying in indoor
environment. To quantify the characteristics of bioaerosols in indoor environment of university dormitory, concentration and size
distribution of culturable bioaerosols were detected during the plum rain period, the correlations of culturable bioaerosol with
concentration of particulate matter, the ambient temperature and relative humidity were analyzed using Spearman’s correlation coefficient
and finally the changes of size distribution of culturable bioaerosol caused by activities of students were detected. The results showed
that the mean concentrations of culturable airborne bacteria and fungi were (2133 + 1617) CFU-m™ and (3111 +2202)
CFU+m ™. The concentrations of culturable airborne bacteria and fungi exhibited negative correlation with PM,, PM, ; and PM,,,
respectively. The respirable fractions of bacteria exhibited positive correlation with PM, ;, and the respirable fractions of fungi exhibited
significant positive correlation with PM ;. Ambient temperature had positive correlation with culturable airborne bacteria and fungi, and
relative humidity had negative correlation with culturable airborne bacteria and fungi. In the afternoon, concentrations of culturable
airborne fungi in indoor environment of university dormitory significantly increased, and the size distribution of culturable bioaerosols
was different in the morning and afternoon.

Key words : university dormitory; bioaerosols; airborne particulate matter; culturable microorganism; size distribution
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Fig. 1 Schematic planimetry of university dormitories

with localization of sampling sites
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Table 1  Weather conditions of the sampling days
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Table 2 Concentrations of airborne bacteria and fungi of

university dormitory and meteorological index

TiEY FRME S RORE RAME SD

¢, (4ITH)/CFU-m ™ 2133 7951 353 1617

B, /% 12.97 63.33 0 12.71
B,/ % 16. 25 38.03 1.63 9.17
B/ % 17.98 54.35 0 12.05
B,/% 20. 11 64.21 3.33 10.97
Bs/% 17.18 34.94 3.33 6.95
B/ % 15. 40 52.50 0 9.77
R,/ % 70. 67 93.83  26.67 14.09
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Fi /% 9.05 39. 60 0 8.06
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Table 3 Concentrations of airborne bacteria and fungi of some university dormitories
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Table 4  Concentrations of airborne particulate matter of

. . - -3
university dormitories/ pug*m

TiH T FoRE H/MHE SD
PM,, 52 154 13 33
PM, 46 146 1 32
PM, 46 146 1 32
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AR AT
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Table 5 Spearman’s correlation analysis between the concentration of airborne bacteria, fungi

and concentration of airborne particulate matter, ambient temperature and relative humidity

5 H PMy, (n=43) PM, 5 (n =43) PM, (n =43) W (n =46) WL (n =46)
¢y -0.088 -0.086 -0.088 0. 025 -0. 005
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[ -0.101 -0.096 -0.098 0. 063 0.213
c13 -0.040 —-0.045 -0.047 0.103 0.114
Ciy -0.070 -0.081 -0.082 -0.007 0.017
Cps 0. 056 0. 049 0. 048 -0.020 -0.129
[ -0.076 -0. 094 -0. 096 -0.082 —-0. 096
R, -0.076 0. 102 0. 103 -0.179 -0. 160
€y -0.389" " -0.352" -0.352* 0.010 -0. 066
¢y -0.291 -0.264 -0.262 -0.109 -0. 160
Cp -0.313 " -0.273 -0.275 0. 040 -0.058
c -0.097 -0. 055 -0.055 0. 002 0. 205
Cy -0.251 -0.216 -0.215 0. 097 0. 146
Cts -0.454" " -0.439** -0.439" " -0.018 -0.200
43 -0.391"" -0.374" -0.374" -0.236 -0.355"
R, 0.013 -0.002 -0. 004 0. 009 0. 086
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Fig. 2 Concentration of bioaerosols in indoor environment of university dormitory in the morning and in the afternoon
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