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Characteristics of Bioaerosols in Air Environment of Confined Poultry Feeding Operations
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Abstract: The objective of this study was to examine concentrations, size distribution and antimicrobial resistance bacteria( ARB) of
bioaerosols from layer and broiler buildings in the suburbs of Beijing. The results indicated that the concentrations of investigated bioaerosols
(airborne bacteria, airborne fungi, airborne coliform bacteria and antimicrobial resistance bacteria ) in the air environment of the layer were
significantly higher than those of the broiler (P<0.05). The percentages of airborne tetracycline —resistant bacteria and erythromycin—
resistant bacteria were about 50% in both types of chicken house. The concentrations of airborne coliform bacteria, tetracycline —resistant
coliform bacteria, and erythromycin—resistant coliform bacteria in the air of the layer were 7.32x10%, 2.87x10° CFU+m™ and 3.31x10* CFU -
m~, respectively. The size distribution characteristics of both airborne bacteria and fungi in the layer were different from those of the broiler,
leading to a difference in the percentages of bioaerosols attached to fine particles. This study provides basic data for evaluation of potential
health risk from bioaerosols to both livestock and human beings in poultry environment.
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Table 1 Sampling information of bioaerosols in air environment of poultry farms

JREY REERI AW SRR SRR

R/ H em? WA/

DHREE EFWIEELC FNRREE/% fANREEIC FINREE%

XS 2013.08.23 A 8700 790 11
2013.08.23 A 8600 790 11
2013.12.06 A 9450 790 12
2013.12.06 A 9450 790 12
2014.03.04 A 9450 790 12
2014.04.21 A 9000 790 11
2014.03.14 B 6000 500 12
2014.03.25 C 6000 500 12

ARG 2014.03.27 D 4500 500 9
2014.04.02 D 4500 500 9
2014.04.09 D 4500 500 9
2014.04.18 D 4500 500 9
2014.04.28 E 5000 500 10
2014.05.08 F 4500 500 9
2014.05.08 G 4500 500 9

470
53
567
150
198
279
270
400
12
18
25
34
25
33
34

2 29 49 27 59
2 28 64 27 59
2 9.5 60 -0.6 37
2 9.9 55 -0.6 37
2 14 21 20 20
2 23 32 22 25
1 18 21 15 20
3 21 28 24 21
3 28 59 15 70
3 25 33 26 8

3 26 33 26 13
3 22 63 24 35
3 27 35 30 13
3 26 45 25 25
4 20 20 27 42
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Figure 1 Concentrations of airborne bacteria(left) and fungi(right ) in both inside and outside air of layer and broiler houses
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Table 2 Analysis of factors influencing bioaerosol concentrations in both inside and outside air of broiler house

EIA EIC EIT EIRH EIB EIF EOT EORH EOB EOF
EIA 1.000 0.327 0.333 -0.275 0.071 -0.180 0.289 -0.012 0.024 -0.072
EIC 0.327 1.000 0.109 0.165 0.546 -0.165 0.331 0.167 0.552 0.221
EIT 0.333 0.109 1.000 0.060 -0.595 -0.252 0.940%* 0.400 -0.627 -0.193
EIRH -0.275 0.165 0.060 1.000 -0.108 0.464 0.085 0.890%* 0.327 0.861%*
EIB 0.071 0.546 -0.595 -0.108 1.000 -0.275 -0.374 -0.267 0.711% 0.036
EIF -0.180 -0.165 -0.252 0.464 -0.275 1.000 -0.224 0.232 0.055 0.491
EOT 0.289 0.331 0.940%* 0.085 -0.374 -0.224 1.000 0.380 -0.537 -0.195
EORH -0.012 0.167 0.400 0.890%+* -0.267 0.232 0.380 1.000 0.086 0.773%*
EOB 0.024 0.552 -0.627 0.327 0.711* 0.055 -0.537 0.086 1.000 0.561
EOF -0.072 0.221 -0.193 0.861%#* 0.036 0.491 -0.195 0.773%* 0.561 1.000

{1::ETA \EIC EIT ETRH EIB .EIF .EOT EORH EOB I EOF 43 5l UG EE I  HEX0 45 VR T L AR XS 45 IS B0 & R A 2R P A0 T
SRR BE RS Y LR S A B FENS A SMRLEE NG & S E  EEAG 4 SNAM TR S vk B R AR NS 5 S BL R U E MR B2 . +%P<0.013%P<0.05

T
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Table 3 Analysis of factors influencing bioaerosol concentrations in both inside and outside air of layer house

MIA MIC MIT MIRH MIB MIF MOT MORH MOB MOF
MIA 1.000 0.520 -0.743 -0.046 0.782%* 0.764* 0.193 0.218 0.127 -0.321
MIC 0.520 1.000 -0.618 -0.618 0.005 0.612 0.412 0.408 0.612 0.206
MIT -0.743 -0.618 1.000 0.373 -0.234 -0.775* -0.209 0.036 -0.180 -0.100
MIRH -0.046 -0.618 0.373 1.000 0.468 -0.252 -0.745 0.378 -0.883%%* -0.818%*
MIB 0.782%* 0.005 -0.234 0.468 1.000 0.464 -0.036 0.250 -0.214 -0.703
MIF 0.764* 0.612 -0.775* -0.252 0.464 1.000 0.505 0.071 0.357 -0.090
MOT 0.193 0.412 -0.209 -0.745 -0.036 0.505 1.000 -0.450 0.919%%* 0.545
MORH 0.218 0.408 0.036 0.378 0.250 0.071 -0.450 1.000 -0.250 -0.559
MOB 0.127 0.612 -0.180 -0.883%%* -0.214 0.357 0.919%* -0.250 1.000 0.649
MOF -0.321 0.206 -0.100 -0.818* -0.703 -0.090 0.545 -0.559 0.649 1.000

{1 : MIA \MIC MIT MIRH MIB MIF MOT MORH MOB FIMOF 7353 fR3& A ASAE 1% | XG5 AT T L P XS 3 AR L RIS 5 PR T XY AL 4
TR AT MRCH PRSP LA VR I L PIXG 8 NI TR RS e NI L | PR A 8 A T s VAR 5 A P XS 8 SR I O IR . T Il
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3x10*F

2x10*

PRI X 5 PN AN TR S v B /CF U - m™
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EI~Ely and EO | ~EOy represent concentrations of bioaerosols distributed at Stage I ~VI in both inside and outside air of layer house ; MI {~MIy and

=

01~MO3i

MO ;~MOy, represent concentrations of hioaerosols distributed at Stage I ~VI in both inside and outside air of broiler house , respectively. The same below
E 2 ABIEBENIIMESBRAES YR

Figure 2 Size distribution of airborne bacteria in both inside and outside air of layer and broiler houses
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Figure 3 Size distribution of airborne fungi in both inside and

outside air of layer and broiler houses
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Figure 4 Percentages of airborne bacteria and fungi on fine
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