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The aim of this study was to evaluate exposure to dust
and endotoxin produced while working at swine confinement
buildings. The dusts and endotoxin may cause adverse health
effects on humans.

Fourteen swine farms located at Yong-In, [-Cheon and
Yeo-Ju of Kyonggi—do were investigated. Husbandry workers
from the farms were requested to wear personal sampler to
measure respirable dust levels. Area samplings for total and
respirable dust were also conducted at swine confinements
buildings by season (summer under window open, winter
under window close). Gravimetric analyses and Limulus
Amebocyte Lysate assay for measu- rement of dust level and
endotoxin, respectively.

The highest geometric mean (GM) concentration of airborne
dusts was 7.47mg/m' for area total dust, 1.4mg/m' for area
respirable dust, and 10.35mg/m’ for personal respirable dust.

For respirable dust levels, seven farmers exceeded level of
ACGIH, 3mg/m’. The highest GM of endo- toxin was 5745.40
EU/m’ for area total dust, 905.7 EU/m' for area respirable
dust, and 4310.85 EU/m’ for personal respirable dust.
Significantly increased level of total dust (p<0.001) and
endotoxin in area total dust was observed with winter
samples compared with those of summer. Area total dust and
area respirable dust (=0.622, p<0.001) was very significantly
correlated in winter.

Swine husbandry worker may have a considerable risk of ill
health when exposed to level of dust or endotoxin demo-
nstrated at this study.

Key Words : Swine confinement building, total dust, respir—

able dust, endotoxin
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Table 1. Characteristics of the Swine Farms
Swine Workin . Building .
Location farms lob ours ¥ Fecling Feces Buildings ~ Stalls  volume Swines Voliswme
No. Year (hy/day) system system () (m/pig)
1 3 2 ¢ s! | 28 2510 480 523
2 10 6 C B” 2 30 3012 300 10.44
3 6 3 C B 2 50 1208 600 2.01
Ic’ 4 8 1 C B 2 12 1143 517 4.57
5 10 2 C S 3 14 910 300 3.03
6 12 4 C B 2 12 608 250 243
7 6 4 C S 1 16 910 330 2.76
1 30 3 C S 2 28 2510 400 6.28
2 10 4 M S 1 36 1208 250 4.83
yI' 3 10 1.5 C S 2 30 3765 300 12.55
4 6 1 C S 3 14 1365 250 5.46
5 8 7 C B 2 16 3765 500 7.53
vt 1 18 9 C B 2 10 368 100 3.68
2 10 6 C B 2 10 610 240 2.54

-14 Farm ventilation system is semi-auto

*IC : I-Cheon, ¥YI : Yong-In, ¥YJ : Yeo-Ju / §C : Cable line, IIM :Manual / §S : Scraper, **B : Barn Cleaner
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Table 2. Total and respirable dust concentration in area samples

(mg/m’)
Summer Winter Average
GM(GSD) 0.37(1.74) 1.647(1.58) 0.78(3.39)
Morning Range 0.13~0.64 1.12~5.73 0.13~5.73
N 14 17 31
Total GM(GSD) 0.25(1.95) 3.727(1.58) 1.62(3.98)
dust Afternoon Range 0.14~0.55 2.12~747 0.14~7.47
s N 14 17 31
GM(GSD) 0.33(1.78) 246 (1.55) 1.10(3.80)
Average Range 0.13~0.64 20~747 0.13~7.47
N 28 34 62
GM(GSD) 0.18(2.09) 0.227(1.74) 0.19(1.95)
Morning Range 0.07~0.47 0.11~0.36 0.07~0.47
N 14 16 30
. GM(GSD) 0.27(1.58) 0.28(2.19) 0.28(2.00)
Res(f“‘:ble Afternoon Range 0.15~0.40 0.11~1.40 0.11~1.40
s N 14 17 31
GM(GSD) 0.20(2.00) 0.26(2.04) 0.23(2.00)
Average Range 0.07~0.47 0.11~1.40 0.07~1.40
N 28 33 61
GM : Geometric Mean, GSD : Geometric Standard Deviation
N : Number of samples
#¥% p<0.001 by t-test between season
** p<0.01 by t-test between season
Table 3. Respirable dust concentration in personal samples
(mg/m’)
Summer Winter Average
GM(GSD) 0.68(6.46) 0.82(2.14) 0.74(4.17)
Morning Range 0.09~10.35 0.85~7.75 0.09~10.35
N 7 12 19
. GM(GSD) 0.28(1.70) 1.86(8.91) 1.07(7.57)
Res(f“‘:ble Afternoon Range 0.19~0.40 0.04 ~1.07 0.04~1.07
s N 5 5 10
GM(GSD) 0.52(4.90) 2.407(4.07) 1.41(5.01)
Average Range 0.09~10.35 0.04~7.75 0.04~10.35
N 12 17 29
GM : Geometric Mean, GSD : Geometric Standard Deviation
N : Number of samples
** p<0.01 by t-test between season
FUSLSES SPAET AL FAYY B0 F Uk FEE oS mold] oS s AR Bre 47}
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Table 4. Endotoxin concentration in total and respirable area dust samples
(EU/m)
Summer Winter Average
GM(GSD) 46.77(3.8) 223787 (4.17) 102.33(5.75)
Morning Range 8.60~521.77 107.75~3103.08 8.60~3103.08
N 14 17 31
Endotoxin GM(GSD) 42.66(3.16) 87096 (3.8) 40738(6.31)
in Afternoon Range 18.07~158.8 92.20~5745.40 18.07~5745.40
total dust N 14 17 31
GM(GSD) 45.71(3.55) 707.95(3.89) 190.55(6.61)
Average Range 8.60~521.77 92.20~5745.40 8.60~5745.40
N 28 34 62
GM(GSD) 45.71(7.41) 18.2(3.55) 33.88(6.03)
Morning Range 0.91~905.7 4.92~67.04 0.91~905.7
. N 12 6 18
E“d?ffxm GM(GSD) 19.51(1.35) 2239(7.24) 20.89(3.72)
. Afternoon Range 13.35~28.13 2.31~161.66 231~161.66
respirable N 1 8 2
dust
GM(GSD) 34.67(5.25) 20.42(4.68) 28.18(4.90)
Average Range 0.91~905.7 2.31~161.66 0.91~905.7
N 24 14 38
GM : Geometric Mean, GSD : Geometric Standard Deviation
N : Number of samples
#% p<0.001 by t-test between season
2 HANE B USLsE s F57F A VEREC U 9A] F v, 1 #
ES5EMIANE AR T UsE ARCE ek Attt
ECE Ul Aow 716ng 7)elEE 1982 AHJSHA R AN ] AL Ak
AP U549 FEE 263.03(437) EU/ 4, ZF S0 Ak AollA Aoz L2AR] 71733 9 4
mo|gltt AEHE & uwl ALHo] AWe] ks B o7 stk 2,
389.05EU/m' O 354 2] 559 169.82 49 HWEE9] Spearman =T 2000). 78, o] HE AFAA ] =
EUMRELE A Yeptod gARCE 4= X 67 2ok ALHY A T8 AE FHOE A 13} Al FAt
rofgh Aol GGl AARPE 55 & AYE R Aego] k- =9k el sk Beo} FAdEel Bek 2AL
B @AY 959 T 363.08 EU/ TRi=0.62, p<0.001). AFH W57 & AR o] FARX|A] ghobt) wpebA 2
m¥} 162,18 EUm’ 22 @4 ZQA7ke] g ok esteh AT FEAlA sk X1

Table 5. Endotoxin concentration in respirable personal area samples

(EU/m)
Summer Winter Average
GM(GSD) 467.74(4.9) 281.84(2.24) 363.08(3.31)
Morning Range 108.17~ 4310.85 128.68 ~ 886.37 108.17~ 4310.85
E . N 7 6 13
ndotoxin
in GM(GSD) 21.85(1.23) 602.56(1.95) 162.18(6.61)
respirable Afternoon Range 10.65~ 2542 287.99~2085.89 10.65~ 2085.89
dust N 5 3 8
GM(GSD) 169.82(7.41) 389.05(2.24) 263.03(4.37)
Average Range 10.65~ 4310.85 128.68 ~ 2580.89 10.65~ 4310.85
N 12 9 21

GM : Geometric Mean, GSD : Geometric Standard Deviation

N : Number of samples
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Table 6. Spearman rank correlation
Summer Winter
TD(a) TD(a)E RD(a) RD(a)E RD(p) RD(p)E TD(a) TD(@E RD(a) RD(E RD(p) RD(p)E
D 1.000 1.000
TDE 0016 1000 0009 1.000
RD(a) -0.310 -0.119  1.000 0.622 0.217  1.000
RD@E 0325 -0415 0316  1.000 -0.286 0447  0.104  1.000
RD(p) -0.150 -0.480 -0.094 0.035  1.000 0.203 0.107  0.141  -0.095  1.000
RD(p)E  0.194 -0316 -0317 0454 -0.186 1.000 -0.190 0.619 0142 0750  0.023 1.00
1) TD(a) : Total dust concentration in area sample
2) TD(a)E: Endotoxin concentration in totoal dust area sample
3) RD(a) : Respirable dust concentration in area sample
4) RD(a)E: Endotoxin concentration in respirable dust area sample
5) RD(p) : Respirable dust concentration in personal sample
6) RD(p)E: Endotoxin concentration in respirable dust personal sample
#*% p<0.001
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