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Assessment of Indoor and Outdoor Air Quality through
Determination of Microorganism

Kwon Cheol Ha and Nam Won Paik

School of Public Health,
Seou! National Universily, Seoul, Korea

To assess biological air quality, concentrations of viable airbome mictcbes were
determined in hospital, home and outdoor air from August 25 to October 18, 1990,
Bacteria, fungi and thermophilic bacteria were sampled using gravitational and
suctional sampling method. In bacteria groups, the Staphylococcus spp. was identified by
microscopic examination and biochemical tests.

Results of the study are as follows.

1. Resuits using the gravitational sampling method indicated that average numbers of
airborne microbes in hospital, home and outdoor air were 21.5, 12. 2 and 17.6 CFU/pl-
ate, respectively. These levels are well within an appropriate standard of 50 CFU/plate
suggested by Endo.

2. Results using the suctional sampling method indicated that total airborne microbe
concentrations in hospital, home and outdcor air were 1,998, 1363 and 1,880 CFU/m’,
respectively. All of the results were within the recommended remedial action level,
10000 CFU/m* of the American Conference of Governmental Industrial Hyglenis-
is(ACGIH).

3. Concentration of thermophilic bacteria in hospital and outdoor air were 79 and
111 CFU/m’ respectively. Thermophilic bacteria were not detected in the home air.
These results were within the remedial action level, 500 CFU/m"

4. Concentrations of Gram negative bacilli in holpital. home and outdocr air were
20.3, 236 and 16.8 CFU/m’, respectively. all were within the remedial action level,
500 CFU/m® recommended by ACGIH.

5. Concentrations of Staphylococcus spp. in hospital, home and outdoor air were
248 147, and 224 CFU/m’, respectively. all were within the remedial action level,
75 CFU/m® recommended by ACGIH. The percentages of Staphylocaccus spp, in total
bacteria in hospital, home and outdoor air were 19.0, 10.2 and 14.5%, respectively.
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Fig. 1. Experimental Procedure for Gravitational
Sampling Method,
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Identification of Bactenia by
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Fig. 2. Experimentzal Procedure for Suctional Sam-
pling Method using Midget Impinger.
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Table 1. Airborne Microbe Concentrations, determined by Gravitational Method by Sampling Site and
Time

Sampling | Classification | Airborne Microbe--CoEg‘ntration(CI;U/plate) by Samplinng.imie_u Mean
Site of Microbe 08 100~ 08 1 30~ 13 130~ 17130~ 20100~

Fungi 4.0 33.0 40 7.3 4.3 10.5

Bacteria 8.3 12.3 13.7 10.7 8.7 10.7

Hospital | Thermophiles 0.3 0.7 0.3 4] 0 0.3

Suhtotal 12.6 6.0 180 18.0 13,0 21.5

Fungi 77 7 4.3 6.7 5.3 4.3

Bacterix 8.7 3 D:f 10.3 4.7 7.9

Home Thermophiles 0 0 0 0 0 ¢

Subtotal 11.4 9.0 10.0 17.0 14.0 1202

Fungi | 5.0 9.7 5.0 10.3 2.0 7.0

Bactenia Tl 13.3 9.7 8.7 10.0 9.8

Outdoor . Thermophiles’ 0.7 1.3 1.0 0.7 0.3 0.8

- Subtotal 13.0 24.3 15,7 19.7 15.3 17.6

Total E 3.0 79.3 43.7 54. 7 42.3 257.0

Mean B 12.3 26.4 14.6 18.2 14.1 8.7

Note : Three samples were collected at each sampling time.
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Table 2

Airborne Microbe Concentratins, Delerminded by Suctional Method by

Sampling Site and Sam-

pling Time
Sampling | Classification | - -::‘xirborn?_ Microbe Concentration{CFU/m*by Sampling Time ; i
Site o Microbe 08100~ _ 09:30~  13:30~ 17730~ 20100~ e
} Fung: 384 271 1447 323 566 598
. Bacteria 1825 714 716 1155 1697 1221
Hospital  Thermophiles 0 252 0 0 4 79
Subtotal 2209 - 1537 2163 16!8 2404 1988
Fungi 198 59 686 296 702 398
Bactena i 2307 193 88 691 706 967
Home ; Thermophiles ! 0 0 0 o ] o 0
Subtotal 2355 592 1274 987 1408 1363
Fungi ) 383 935 1258 288 394 712
[acteria 373 a62 3468 295 589 | 1057
Outdoor | Thermophiles 0 261 144 150 oo 111
B Subtotal 758 1758 4870 1033 983 1880
_ Total 5522” 3887 8307 3698 4795 o 26209
. Mean ; 1841 1296 ) 2769 ) 1233 1598 8736
Note : Three samples were collected at each sampling time.
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Fig. 6. Airborne Microbe Concentrations. deter-
mined by Suctional Method by Site.
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Table 3. Number and FPercentage of Identified Bac-
teria by Gram Staining and Microscopic

Examinaticn in Each Sample

Number and Percentage by Site
T Outdoor
33060}
10018

6011}
6011}
551100}

{dentified

Bacteria

: Haspital
21033%1
22(35)
130212
7ill)
6830100}

Home
15(31)
11722
15{31}

8i18)

494100

. Coceus
RBacillus

. Coccus

Gram+
Gram+, [
Gram—
Gram— . Bacillus

Total }

* 1 Percentage of identified bacteria

Number of identificd bacteria

~ Number of total bacteriz in sampling site " 100
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Table 4. Concentration of Viable Airborne Staphylococeus spp. Gram Negative Bacillus
Sampling o Sampled Air o C,onr.enzratmn(CFU/m ) o
- Site Volume(L) Stap}"]ylocogcus spp. Gram Negative Bacillus
Hospital | T T sz 20. 3(7]
Home | 339 14.7(5) 23.6(8)
Qutdoor 357 22.4(8] 16, 8(6;
. Mean . 347 24.0 20.2

* | Number of identified bacteria

Table 5.

Number and Percentage of Identified Staphylococeus spp. from Airborne Bacteria

Number and Percentage of Identified

Sampling Number of Sampled ‘
) B Staphylococcus spp.
Site | Bacteria Number Percentage
" Hospital ' 63 12 T o
Home 48 5 10.2
Ouidoor 55 8 14.5
Total 167 25 14,9
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