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Inhalation of biological contaminants in pig building can be
detrimental to farm worker's health effects such as
infection, allergy, or toxicosis. The principal aim of this field
study was to determine the concentrations and emissions of
biological contaminants, that is, total airborne bacteria and
fungi, in the different types of pig buildings in Korea and
allow objective comparison between Korea and the other
countries in terms of swine housing types. Pig buildings in
this research were selected with three criteria such as
manure removal system, ventilation mode and growth stage
of pig. Measurements of concentration and emission of total
dust and respirable dust in the pig buildings were performed
in 5 housing types and 15 farms. Concentrations of total
airborne bacteria and fungi in the pig buildings were
averaged to 4.13 log(cfu/ ) and 3.14 log(cfu/ ) and ranged
from 1.16 to 10.26 log(cfu/ ) and from 0.48 to 6.86
log(cfu/ ), respectively. The highest concentrations of total
airborne bacteria and fungi were found in the pig buildings
with deep-litter bed system; 576 / and 514 [/ ,
while the lowest concentrations of total airborne bacteria
and fungi were found in the naturally ventilated buildings
with slats; 2.52 log(cfu/ ) and 1.84 log(cfu/ )(p<0.05). The
mean emissions of total airborne bacteria and fungi per
pig(75kg in terms of liveweight) and area( ) from pig
buildings were 0.98 log(cfu)/h/pig and 0.73 log(cfu)/h/pig
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and 1.32 log(cfu)/h/ and 0.96 log(cfu)/h/ , respectively.

The pig buildings with deep-litter bed system showed the
highest emissions of total airborne bacteria and
fungi(p<0.05). However, the emissions of total airborne
bacteria and fungi from the other pig buildings were not
significantly different. This study showed that the mean
concentrations of total airborne bacteria and fungi in the pig
buildings situated in Korea were generally lower than those
in other countries. The mean emissions of total airborne
bacteria and fungi in the pig buildings showed little
differences between Korea and other countries. In
conclusion, the concentrations and emissions of total
airborne bacteria and fungi were relatively higher in the pig
buildings which are managed with deep-litter bed system and
ventilated naturally than the different swine housing types. In
further research, the more farms than case of this research
should be investigated to present an objective and accurate
data for concentrations and emissions of total airborne
bacteria and fungi in the pig buildings in Korea. In addition
the threshold limit values(TLVs) for total airborne bacteria
and fungi should be suggested to assess the health risks of
farm workers exposed to biological contaminants.
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Table 1, Details of the swirne houses ivestigated in this research

Housing type

- — Pig type No.

Manure collection system Ventilation mode
Deep-pit manure system with siats Natural ventilation. Growing/Finishing 15
Mechanical ventilation Growing/Finishing 15
Manure removal system by scraper Natura ventilation. Growing/Finishing 15
Mechanical ventilation Growing/Finishing 15
Deep-litter bed system Natural ventilation. Growing/Finishing 15

15

150

CO,

CO,

75kg

Thorne  (1992)
(2% peptone + 0.01% Tween 80
+ 0.005% antifoaming agent) 10
(Ace Glass Inc., Vineland, N.J)

autoclave 150 , 2
30
4
20 /min
15" 30
4
5% clean bench
. 5
shaking micropippet 100
, 10 105

NA(Nutrient Agar)
(Beef extract 3g; Peptone 8g; NaCl 5g;
Agar 18g; + 1) )

cycloheximide 500 . ,
MEA(Malt Extract Agar)

(Malt extract 20.0g; Dextrose 20.0g;
Peptone 1.0g; Agar 20.0g; + 1)

chioramphenicol 100

) 37
2, 25
35
3. B4 A
SAS package(1999) ANOVA

Duncan
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At & 55270 A S
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413 logciu' )
1.16~10.26 log(cfu/ )

(p<0.05),



Table 2 Concenration of 1063l sibome bacena and fung accodng o tpes of swine holsing faciiies in Koea

Housing type
. Ventilation ' [ ' '
Manure collection system Total arborne bacteria log(cfu/ ) Totd arborne fungi log(cfu/ )
mode Mean Range Mean Range
. . NV, t257° 191 - 418 1.84° 048 - 2.87
Deep-pit manure system with sats MV 383" 124 - 483 275" 104 - 385
N.V. 352" 116 - 535 283° 124 - 464
Manure removal system by scraper M.V. 5.04° 213 - 837 34 001 - 488
Deep-litter bed system N.V. 5.76° 257 - 10.26 5.14° 285 - 6.86
Total Mean 413 1.16 - 10.26 314 048 - 6.86

* . Natural ventilation
T . Mechanica ventilation
t:a b candd means that averaged values within the row by the same letter are not significantly different.

(Table 2).
3.14 log(cfu/ )
, 0.48 log(cfu/ )
6.86 log(cfu/ )
1 log(cfu/ ) (p<0.05),
(Table 2).
Table 3 .
: ()
() 0.96 log(cfuytv
1.32 log(cfuyn/ ,  (75kg ) 0.73 log(cfu)/h/pig
(p<0.05). 0.98 log(cfu)/h/pig (Table 4 ).
. 0.35~3.28 log(cfu)
, 0.42~4.28 log(cfu)/h/ Itk 0.24~2.24 log(cfu)/h/pig
0.33~2.67 log(cfu)/h/pig
Table 3 EmissEon of toE arborme badena aooording 1o tpes of swine housng ladlties n Koea
Tota airborne bacteria
Housing log(cfu)/h/*pig log(cfu)/h/
Manure collection system Ventilation type Mean Range Mean Range
Deep-pit manure system with dats ;N.V. %0.76° 045 - 1.18 102 058 - 2.06
M.V, 068" 051 - 167 091 0.63 - 257
Manure removal system by scraper N.V. 0.922 048 - 175 1.242 055 - 316
M.V. 0.88 033 - 214 118 042 - 396
Deep-litter bed system N.V. 1.67° 0.84 - 267 2.4 114 - 428
Tota Mean 0.98 0.33 - 267 132 042 - 4.28

: Based on growing/finishing pig(75kg)

- Natural ventilation

- Mechanical ventilation

4 b and ¢ means that averaged values within the row by the same letter are not significantly different.

w H —+ *



(p<0.05), (Barber ¢t 4.,

1991; Klooster €t al., 1993)
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, Table 5
, (Marthi  and ,
Lighthart, 1990; Walter et a., 1990).
5.33 log(cfu/ )
, 4.13 log(cfu/ )
(Donaldson, 314
1978; Robertson and Frieben, 1984). Seedorf  (1998) Taka  (1998)  log(cfu/ )
3.35 log(cfu/ )
(pit) :
(Salvin, 1949; Marthi and Lighthart,
Tabla 4, Emigsion of okl arborme ungl acoonig 10 et of swine housng Baallies in Koes
Tota arborne fungi
Housing log(cfu)/h* pig log(cfu)/n/
Manure collection system Ventilation type Mean Range Mean Range
Deep-pit manure system with slats "NV, %0.50° 0.24 - 081 069" 035 - 131
"MV, 048" 0.26 - 1.03 0.65” 044 - 1.82
Manure removal system by scraper N.V. 062 035 - 093 083 056 - 154
M.V. 073" 044 - 111 098" 0.68 - 2.24
DeepHlitter bed system N.V. 132 061 - 2.24 177 0.73 - 328
Totd Mean 0.73 024 - 224 0.96 035 - 328

: Based on growing/finishing pig(75kg)
. Natural ventilation
. Mechanical ventilation

w H —+ *

4 b and ¢ means that averaged values within the row by the same letter are not significantly different.



Tahble 5 Comparison bebween oreviols researchies and this study perfommed 0 Korea for total ailborme bactena and fungl within

ard 1ram swne housng aakhes

Aevidl Ui "Reported data Data in Korea
contaminants nit Mean Mean Range
Total Concentration log(cfu/ ) 5.33 300 - 6.18 413 1.16 - 10.26
airborne » log(cfu)/h/" pig 1.05 0.98 033 - 267

. Emission
bacteria log(cfu)// 141 132 042 - 4.28
Total Concentration log(cfu/ ) 335 2.74 - 5.00 314 053 - 6.86
arborne [ i )

. Erisson og(cfu)/h/" pig 087 0.73 0.24 - 2.24
fungi log(cfu)// 117 098 035 - 328

* . References - Curtis e al., 1972; Crook et d., 1991; Dutkiewicz et d., 1994; Seedorf et d., 1998; Duchaine €t d., 2000

T : Based on growing/finishing pig(75kg)

(Clark et d., 1983; Thorne e 4.,
1992; Griffiths and Decosemo, 1994).
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