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Fig. 1. Sampling tools, which consist of autoclaved brush and tube
containing 4 ml of 0.75 % saline, that were prepared for detection of
microorganisms from coolers of air conditioners.

System (bioMerieux, France)2 A3} AAFAT}. Gram ¥He
I AE Fele Gram FA(16)00 o3t ARE 71E, ZPAA
HFSAL. F AT FAS Setol= oA d= AAI| 1
crystal violets 1¥3F @43 ¥ wlBAI2A iodineZ 337k ¥k
A7 dFER 3027 YA e safranin® 2 1287
@4 g}, Trypticase soy broth Bl %S tryptone 17.0 g, soytone
3.0g, dextrose 2.5 g, sodium chloride 5 g, dipotassium phosphate
2.5g, final volume IL(pH 7.3)2] A2 FHS n|AHE )
Fe AT FPNAZA AYE sampleS T FFHo 2 ALS
HATHG). Blood agar plate (BAP) W] %2 enzymatic digest of
casein 15.0g, sodium chloride 5.0g, enzymatic soy bean meal
5.0g, agar 15.0g, sheep blood 50ml, final volume 1L(pH 7.3)
of 2ELE @ YPNAEA AT &S FAsths).
MacConkey agar plate %S bacteriological peptone 17.0 g,
sodium chloride 5.0g, proteose peptone, 3.0g, lactose 10.0g,
bile salt 1.5g, agar 13.5g, neutral red 0.03 g crystal violet 0.001
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Table 1. The major biochemical characteristics of microorganisms isolated and identified from coolers of air conditioner

Biochemical characteristics

Identification® growth media BAP® Gram MacConkey TSI Oxidase
Bacillus pumilus Trypticase soy white? positive(rod) no ND* positive
Bacillus circulans Trypticase soy white' positive(rod) no ND positive
Corynebacterium afermentans/coyleae Trypticase soy white? positive(rod) no ND positive
Flavimonas oryzihabitans Trypticase soy yellow negative(rod) yellow no glucose” negative
Micrococcus sp. Trypticase soy white positive(cocc) no ND positive
Ochrobacterum anthropi Trypticase soy white negative(rod) no no glucose ND
Pantoea sp. Trypticase soy white negative(rod) pink glucose’ ND
gram negative glucose non-fermenting bacillus  Trypticase soy colorless negative(rod) colorless no glucose negative

a: identification by API Systems, b: Blood agar plate, c: Triple sugar iron, d: hemolysis, e: not determined, f: irregular form, g: gray-white, h: glu-

cose non-fermenting, i: glucose fermenting
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sp. 13, 2% %A 0T Bacillus pumilus, Bacillus circulans,
Corynebacterium Y2} 3% o4t} 2074 A8l &€ v|AE
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Table 2. The frequency of microorganisms isolated from coolers of air
conditioner

. I}umber of the frequency
Species isolates from (%)
coolers

Bacillus pumilus 2 9.1
Bacillus circulans 2 9.1
Corynebacterium afermentans/coyleae 2 9.1
Flavimonas oryzihabitans 2 9.1
Micrococcus sp. 2 9.1
Ochrobacterum anthropi 2 9.1
Pantoea sp. 8 36.4
gram negative glucose non-fermenting bacillus 2 9.1
Total 22 100
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Fig. 2. The location of air conditioner installed in the house and the execution of ventilation in the use of the air conditioners. (a) 1,253 persons
(95%) of the investigated people replied that their air conditioners were installed in living room and 50 persons (4%) of them replied that they were
installed in room. (b) 1,138 persons (86%) of the investigated people replied that they ventilated air conditioners, whereas 177 persons (13%) of
them replied that they did not.
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Fig. 3. Hygiene management on the cleaning of the air conditioners; filters, and heat exchangers. (a) 1,128 persons (85%) of the investigated
people cleaned their air conditioners, whereas 193 persons (15%) of them did not. (b) 454 persons (34%) of the investigated people cleaned the
filters in their air conditioners, whereas 864 persons (66%) of them did not. (c) 226 persons (17%) of investigated people cleaned heat exchangers
in their air conditioners whereas 1,089 persons (82%) of them did not.
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ABSTRACT : Isolation and Identification of Bacteria from Air Conditioners and its Hygiene
Seong-Karp Hong', Yong-Tae Jung’, Jackson Chun®, and Soon-Young Paik"
(‘Department of Microbiology, College of Medicine, The Catholic University of Korea, Seoul
137-701, Korea, “Department of Microbiology, College of Advanced Science, Dankook Uni-
versity, Cheonan 330-714, Korea, 3Century Corporation, Seoul 100-095, Korea)

This study was performed to identify the microorganisms from air conditioners and to investigate hygiene
management on air conditioners. Eight species of bacteria were isolated and identified from twenty samples of
coolers in air conditioners; Pantoea sp., Bacillus circulans, Bacillus pumilus, Corynebacterium, Flavimonas
oryzihabitans, Ochrobacterum anthropi, Micrococcus sp., and non fermented bacilli (NFB). One thousand and
three hundreds twenty-two persons who used air conditioners in their houses were investigated about the state of
hygiene management in their air conditioners. One thousand and one hundred thirty eight persons (86%) of the
total investigated persons ventilated their air conditioners and 1,128 persons (85%) of them cleaned their air
conditioners. However, 864 persons (66%) of them did not clean filters and 1,089 persons (82%) did not clean
the heat exchangers, both of which air conditioners could be easily contaminated by microorganisms. From
these results, we could conclude that the contaminants, bacteria as mentioned the above, in air conditioners
could cause human disease such as respiratory infections if the number of bacteria increase in air conditioners.
Thus, the removal of contaminants and the improved hygiene of the air conditioners can prevent human diseases
caused by the released bacteria during the use of air conditioners.



