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Relationship and Characteristics of PM1o and Endotoxin Concentrations in
Windowless Poultry Houses in South Korea

Hyocher Kim - Sojung Sin + Kyungsu Kim + Wongeon Jung’

National Institute of Agricultural Science, Rural Develooment Administration

ABSTRACT

Objectives: The aim of this study was to evaluate the concentrations and relationships of coarse particles with
a diameter of 10 um (PMio) with endotoxins according to the time of measurement in windowless poultry

houses.

Methods: In this study, measurement was performed on ten windowless poultry houses with a vertically
integrated system from July to November. PMig was measured using personal environmental monitors and
polytetrafluoroethylene (PTFE) filters with a 4 L/min-calibrated pump in selected sampling locations (two near
the door and two near an exhaust fan). The endotoxin on PTFE filter was analyzed by the LAL turbidimetric

method.

Results: The range of geometric mean concentrations of PM1o and endotoxins for each of the 38 samples were
0.12-3.30 mg/m® and 11.9-3553.66 EU/m?, respectively. PM1o and endotoxin concentrations varied by farm,
increasing with the decrease in ventilation. The range of the coefficient of determination between PMio and
endotoxin was 0.0009-0.9249. As the atmospheric temperature decreased, it was confirmed that the
concentrations of PMspand endotoxin increased because the volume of ventilation was decreased.

Conclusions: Endotoxins were more affected by time of measurement and ventilation than PMso, which means
that endotoxins could be an important indicator for intervention programs for improvement of indoor

environments.

Key words: PM1p, endotoxin, poultry house, exposure
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Table 1. Characteristics of the windowless poultry houses

Gt PMio X AIZSNO 54 U Oy 24 333

Fz|a|r3m Time of measurement I\IIDL:\;'r:(t))er of ::gj;n Temp()%r)ature Humidity (%) ?;ezz)a (ﬁa%/es)
1 Mid-July 4 4 N.A. N.A. 992 22
2 Late—July 4 4 28.2 N.A. 816 26
3 Late—July 4 4 32.4 N.A. 1248 30
4 Early-August 3 3 31.2 68.8 2200 25
5 Early-September 4 4 26.0 85.0 456 26
6 Late—September 4 4 23.9 54.9 495 26
7 Early—October 4 4 28.0 77.8 990 22
8 Late—October 4 4 25.8 46.8 1200 22
9 Early-November 4 4 24.9 50.2 1320 29
10 Mid-November 3 3 26.8 64.4 231 23

Total’ 38 38 275+ 282 640+ 143 9948 + 559.8 25.1 + 2.8

Abbreviation: N.A., not available
“Arithmetic mean * standard deviation
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Figure 2. Sampling of PMso and endotoxin in a windowless
poultry house
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Table 2. PM; and endotoxin concentrations in windowless poultry houses by time of measurement

E Ti ; S i PM;o concentration Endotoxin concentration
arm Ime o ampiing (mg/m?) (EU/m®) Ratio®  Average®
ID measurement  location
samples n GM(GSD) samples n GM(GSD)
N s
1 Mid-July " 0.915 4 1.12(1.22) 2801 4 91.75(1.39) a5 3 83.09
1.003 66.47 66.3
1.1 219. 188.
N e 18950 o6
2 Late-July " 0.557 4 0.58(1.76) 47 75 4 86.52(2.76) 553 172.3
0.294 28.18 95.9
N e s
3 Late-July " 0.208 4 0.20(1.03) .87 4 11.90(1.41) 475 62.3
0.199 12.99 65.3
NEF 0.239 103.35 433.1
4 Early-August 0.190 3 0.12(2.59) 48.17 3 65.35(1.50) 253.8 681.1
NE 0.041 56.06 1356.5
N iy 735
5  Early-September " 0.390 4 0.35(1.25) 5367 4 52.09(1.20) 1378 159.4
0.453 64.10 141.3
NEF 0.912 1104.51 1211.6
1.002 1530.04 1527.2
6 Late-September " 0.407 4 0.62(1.66) 620.29 4 866.03(1.63) 1524.0 1409.9
0.390 536.62 1376.9
NEF 1.261 1426.59 1131.4
1.338 1309.52 978.8
7 Early—October " 1305 4 1.19(1.20) 8067 4 1023.24(1.50) 2065 1055.1
0.907 1007.09 1109.9
NEF 1.986 5814.45 2928.4
2.098 3734.01 1780.2
8 Late-October " 1808 4 1.91(1.08) 235809 4 3553.66(1.44) 1580.6 2354.3
1.784 2570.06 1440.9
NEF 1.433 399.44 278.7
1.441 356.93 247.7
9  Early-November " 1273 4 1.35(1.07) 36716 4 539.50(2.08) 2384 523.3
1.266 1618.33 1278.3
NEF 3.249 1710.40 526.4
10  Mid-November NE 3.129 3 3.30(1.06) 145243 3 1526.93(1.10) 464.2 466.0
3.518 1433.06 407.4

Abbreviation: AM, arithmetic mean; SD, standard deviation; GM, geometric mean; GSD, geometric standard deviation;
NEF, near exhaust fan: NE, near entrance

¢ Ratio of endotoxin to PMyg

® Average on ratio of endotoxin to PMig
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Table 3. Results of Duncan tests for post-hoc with ANOVA analysis (PMso, mg/m?®)

Farm ID Group 1 Group 2 Group 3 Group 4 Group 5
4 16
3 .20
5 .36 .36
2 .65
6 .68
1 1.13
7 1.32
9 1.35
8 1.96
10 3.30
p-value 276 .083 228 1.000 1.000
Table 4. Results of Duncan tests for post-hoc with ANOVA analysis (endotoxin, EU/m?®)
Farm ID Group 1 Group 2 Group 3
3 12.45
5 52.75
4 69.19
) 121.28
1 648.10 648.10
9 685.47 685.47
6 947.87 947.87
7 1081.47 1081.47
10 1531.96
8 4039.51
p-value .083 136 1.000
F; 1 F 2
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. 1401 p=0.0497 : o 200701909 *
E 120 & .
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é :z é 50 : 8
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= o g ------- %
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Figure 3. Results of regression analysis between PMjo and endotoxin in the windowless poultry houses
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