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Effect of Composition of Collection Fluid in Impinger on Sampling Efficiency of
Airborne Microorganisms in Pig Building

Ki Youn Kim - Han Jong Ko"
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Department of Preventive Medicine & Public Health, School of medicine, Ajou University, Korea National Open Universityu

Effect of the collection fluids used in sampling bioaerosol
was evaluated in a pig building with the parameters such as
purified distilled water, 0.2% peptone water, 1.0% peptone
water and phosphate-buffer solution water in impinger on
initial sampling efficiency and colony recovery by storage
time of airborne bacteria and fungi. In initialcfu concen—
trations of bacteria and fungi simultaneously collected in the
AGI-30 impingers according to composition of collection
fluid, the peptone water showed higher sampling efficiency
than the purified distilled water and the phosphate-buffer
solution water but there was no significant difference bet-
ween them(p>0.05). In evaluation of the bacterial colony
recovery efficiency of collection fluids by storage time,
initialcfu concentration in the purified distilled water and
the peptone water continuously decreased and generally
increased, respectively, with the passage of storage time.
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On the other hand, initialcfu concentration in the phosph-
ate-buffer solution water was preserved without consider—
able fluctuation by the maximum 36 hrs. Therefore, it is
recommended that the peptone water should be applied to
an environmental condition available to incubate airborne
bacteria as soon as possible after collecting samples and the
phosphate-buffer solution water to an environmental con-
dition necessary to store bacterial samples for a long time. It
was concluded, however, that the method of impaction or
filtration should be utilized in collecting airborne fungal
samples because the fungal spores are generally hydrophobic
and difficult to collect in liquid media and therefore the
impingement had a relatively lower sampling efficiency than
the methods of impaction and filtration.
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Table 1. The composition material and specifications of the enclosed

growingffinishing pig building

Location

Composition

Roof material
Outside wall
Inside wall(upper)
Inside wall(lower)

Side steel plate 0.8mm + Urethane 100mm
Side steel plate 0.8mm + Styrofoam 100mm
Side steel plate 0.8mm + Styrofoam S0mm

Concrete 200mm

Ceiling Side steel plate 0.8mm + Styrofoam 50mm
Characteristics Specification

Pit depth(cm) ~

Pit capacity(m’) 4%0 fO

Floor material
Fan type

R value(m*C/W)
- Roof/Wall

Concrete slat
Sirocco fan
19.8/12.8
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Collection fluid

Remarks

References

Purified distilled water

- Terzieva et al., 1996; Lin et al., 1999;
Li and Lin, 2001.

with 0.01% Tween 80 and 0.005%
antifoaming agent

0.2% peptone water

- Chatigny et al., 1989; 3342}
e, 1991

with 0.01% Tween 80 and 0.005%
antifoaming agent

1.0% peptone water

Phosphate-buffer
dilution water

0.3mM & pH 7.2

- Thorne et al., 1992.

- Walter et al., 1990; Juozaitis et al.,
1994; Jensen and Schafer, 1998.




114 74711 - 23F - o) 3F

Table 3. Sampling efficiency of collection fluids for analyzing airborme microorganisms in the pig ouilding

Distilled water Peptone(0.2%) Peptone(1.0%) Phosphate buffer

Mean 2.52x10° 2.64x10° 2.72x10° 2.58x10°

Bacteria SD. 1.17x10° 1.61x10° 1.87x10° 1.12x10°
(cfu/m) Max. 422x10° 6.10x10° 6.78x10° 4.11x10°
Min. 6.31x10" 9.01x10" 6.88x10" 3.66x10"

Mean 2.88x10° 2.92x10° 3.05x10° 2.73x10°

Fungi S.D. 15010’ 1.01x10’ 1.91x10’ 9.95x10"
(cfu/m) Max. 5.18x10° 4.54x10° 7.21x10° 477x10°
Min. 7.96x10° 1.51x10° 1.53x10° 2.39x10°

3 AFA SN 7127} Hol AA ¢
AL 7] FUTE Frdo] AR
g7go] el wlito] ofe] AAkEo]
AE WAAL A HE e A
13k Q=Hl(Cox, 1966; Thorne et al,
1992; Jensen and Schafer, 1998), ©] &gt
S| Skl ooz sl QIgt 1]
&S] Az 31 @2J(Muilenberg, 1989;
Willeke et al., 1995; Grinshpun et al., 1996)
o] THTU it e &Rt A
O 7 A wAEo] 99} e HA A
= HehA & shte] ddleofet AlEd
o F9] 293 WGl F 20319
w4 Az 5 ukEgoks 3.7x10° T
6.8x10°cfu/m, =3 8.0x10° ~7.2x10°
cfwm'®] % WAE 2o E=AF A9
o SAg 9= MW dA7AN=E
(Elliot et al, 1976; Clark et al., 1983;
Cormier et al., 1990; Duchaine et al., 2000)
o vl wA] vlEE]oke] A & AlolE B

Ct/Co

o ggtort, Fgels Aoz

A AZR Aow ek wehq 5
oS E3 B4 0B 54 e u}

TAPE Sl= Aol J*U?H*Jr o

5
A5 el 484 vhelelole) 7
‘]

ol R 5 el e Y

o Mz rm
4} l

2. AR A7 LE}%
AR A8 54 Boh

<Hig. >4 AT whel o] A%
ARkl W 7} Fpele] -5 uelefo}

o) AW FEYS AT vl by 4
T o BE B A F 6A}

A= 27] 59 5% ool 221 9]
g Ho|& o7 BAEglo) 1 01?
FHE S99 246 et 27] &

o] AF o] Aol itk 572 ﬁ 9
AlZto] ZAugke| uhet Aol At 5

1.00 %

7} sl 8AIRE ol 2] wEL
25% olskE UERASITE 02% = &4

& A% F UM 27] F ] oF
50%7H] S7Fehe Ade Holoh 1
ojfEE hdhs FAIE HSOH,
1.0% 3 2] 7 A Algto] A7)
5 A0 Z w2 NS FIsIt
7} 36417 Felli= 7] F=2] oF 2ufef
== 2t 7k TEE F 4843k
M S7) Hlgo] AAl: AeS e
uiglek v Qi o5 g99] 9 A1
T 6AIZE 124178, 24217, 36A17Ee] =t
7} 27) S A9} nlas)] B S
2§24 W 5%) A zjol7} QA
HEohs 2108 BEE S 48A7bolM =
ok 30 7+adk= Zo® %ﬂﬂ%} Lin
I} LiQ001)= EF o Ff ukE|elo}
& AFshs A9 98640 A 71 5
o vhejgjols 52412 317] wiel 7te
g w2 AZRol] 245 1S Algks)

0.60 r

Ci/Co

0.40

020 r

0.00

0 6 12 24
Storage time(hrs)

—¥— Distilled water —6— Peptone(0.2% —A— Peptone(1.0% —4— Phosphate buffer

36 48 0

F I SR

12 24 36 48
Storage time(hrs)

—x— Distilled water —o— Peptone(0.2% —a— Peptone(1.0% —e— Phosphate buffer

Fig 1. Effect of storace time on thecfu concentration of airborne bacterialabove) and funailbelow) bv compasition of collection fluid
in the AGI-30 imoinaer. Ct and Co are thecfu concentrations of the collected samples stored at for t and Oh, respectively.
Each error bar represents 1 S.C. on the mean of three replicates.
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