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L zF A9 AR ol gEe] Bel= 300 L Ao S 29Fo] 263 cfum’Z 7P @kal, U 29| 123 cfum’2
b v 47k BelEsich
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oA Blgol WaAs ot we AlEo]l ARENAN FEoRE 2 Wbl gtk

Abstract Culture was performed by using Sheep Blood Agar Plate (BAP, Asan Pharmaceutical) and Sabouraud
Dextrose Ager (SDA, Asan Pharmaceutical) along with air IDEAL™ (Biomerieux), which is a microbe interceptor
based on inertial impaction interception, in order to investigate bioaerosol in indoor and outdoor air at five elderly
care facilities in a metropolis and an urban-rural consolidated city for two months from April 1 to May 31, 2007.
From the culture followed by isolation and identification, the following conclusions were drawn.

1. As for the general isolation of microbes in each facility, care center S had the largest amount of microbes (263
cfu/m’) isolated in a 300L room, followed by care center U having 123 cfu/m’ isolated. 2. As for the number of
bacteria isolated from a medium intercepting 300 L indoor, the largest amount of other unidentified or
non-pathogenic Gram positive cocci (321 cfu/m’) was isolated and most of the other Gram positive cocci were CNS
(Coagulase Negative Staphylococcus).

3. As for the number of fungi isolated from a medium intercepting 300 L in a room, the largest number of
Aspergillus spp. (66) was isolated, followed by Mucor spp. (62 cfu/m’), Penicillium spp. (53 cfu/m’), Alternaria spp.
(50), and other unidentified or non-pathogenic fungi (42 cfu/ms).

4. As for the rate of indoor and outdoor pollution, the average number of interceptions was all larger indoor than
outdoor; the research differentiating the amount of air into 300 L and 500 L demonstrated that the larger amount
of air led to more bacteria, making no great variation in the species.
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1. M2

Z] (Indoor Air Quality, IAQ)o] T
oH1]. A A=e] AlsztelA vﬁc’}?ﬂ oAl =
7P ERRZE 39 87)88lE(volatile  organic
VOCGs),  wAIYRE,  HpoleoolmE
(microbiological indoor pollutants, bioaerosol)5-¢] ).
o, Hpolooj2Eo] EAishs =8 dHdezs £t
2, A ¥R, J=7] 59 wAdE, ZHESA(toxin) 59
ufjeko] ]| gk Z(non-viable)ZH2,3] Fgol, Aslt,
Ao detd 5ol dubilEol EFH o 153t 2
oz FEHTHAS] B7)7F Az =R ge oA
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2.2 N22| x{F % HHQY¥

2 QoA ARgR AU F7] F RIE E A
7] §18to] WAZE AFHE AES = ARV
air IDEAL™(Biomerieux, USA)S o]&-3lo] Z7]9] 9
©] 100 L/min, 2% 20 m #|7Fe] UAJsF &= 2 Hjchy
2} 522j0] =7 sto] oF 12 m - 1.5 m Folo| A ARE
Astech

2t upepol el Zhset 9 37 st 42 28 A
Hato], oF 12 m - 1.5 m =o]o| A G2FS 7h2F 300 L,
500 Lo 27]= AAskch AlR A Aol 70% ethyl
alcohol2 A F|7] WHRE A& 2|5}, sampling grids=
21ColA] 1587 dEdt &, et SRIE A& A
71710l Z2kste] HHstATH1]. 578 Al AREE= BiA]

b RE ARURE BN 205 CIHES AN
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obblehe} Wel Wehhe FANY 4 Qe
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2 AJAA]7]7] Y3} Chloramphenicol 0.5 g/LE H7}5}o]
ARgat3Ct.
4] @2 FFRAPAIAL 37004, SDAMS
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Iodine, 50% Acetone Alcohol, Safranin O(-5A|2HE Al

gateich

2.3.2 MiZe| 22/ = Msisty da SH

I & OGS F Catalase ¥/, 2=
AFs}ald A) S (Glucose Oxidation Fermentation Test)-2-4)
AleS CoagulaseA] 3} Mannitol saltA]$, DNaseA]d,
Gelatin3}5A]8, API 20 Staph A|gES E3}o]
Staphylococcus aureus= F7J5} O™, LA Catalase
OFA], A ALskak g A 3(Glucose
Fermentation Test) 24 A= 99 AlgEY F712
NovobiocinA| 8-S E3}0] Staphylococcus epidermidis 2}

Oxidation

Micrococcus 2 CNS(Coagulase Negative Staphylococcus)
£ F4SHAE EE Catalase S4Q IFIAAFHES
rorEolatauxlo|Ae] 8853 OptochinAld, Bile

solubility A| &2 53} Streptococcus spp.& 543

23.3 TRl Sl Y SH

218 SDAMIA|L 25°C Wj¥7]olA] 2kt 48X17HE<F
WjpAIZ] B, Sotew paslel Hleke] B4 wet b
75k} SDAMIAIO] 77 Belujer shelck. Helokat
Aol Wjxlol waE ol jalA] Srd P A
2ol = wjopHal 2714 o]yl e AgSte] dnlgA
B Bolol Ade §4 shAchI2)

3. 2t

3.1 ZF A[MY D|MEe| e

7k Al S] Aol A 300 L 4 A FH G HFE HH by
2ollAl HA| nBES] B A = S g 26371,
C 29 22571, G 298 1887, Y 298¢ 1637), U &
FH 12370 o2 BEEglon, Moo Y a%¥Y
oA 146712 714 Woton, C 28 1417, G 2.4
1237], S 9oF 1197), U 899 1157]19] =02 Ha
= THED.

AujelA 500 L A st kg Ashbuz]ofA] A
A vEe] P A = S 29 276 cfwm’, C
Q0F¢] 251 cfum’, G 29FY 202 cfum’, Y 2% 173
cfu/m’, U Q9% 130 cfu/m’ &2 Ha]Fglom, A9
He Y Q%YM 189 cfum’2 71 gkon, ¢ 8%
o 174 cfwm’, G Q%Y 156 cfwm’, SQFY 132
cfw/m’, U Q98¢ 174 cfwm’e] ¢o2 EHa|=| 9tk I2).

[E 1] A9 u]REe] 2a](300 L)(Unit : cfu/m’)

QU2 xowe g Ao ARe A

o T I

A4 g Hge %2 JEe %
U Q%Y 123 72 5854 51  41.46
C a9y 225 185 8222 40 1778
AY s ey 263 205 77.95 58 2205
(300 L) G 8.9 188 115 61.17 73 38.83
Y 999 163 112 687 51 3129
3t A 862 689 79.93 273 31.67
U Qo 115 65 56.52 50  43.48

C 29y 141 131 9291 10 7.09
Aol s okl 119 91 7647 28 2353
(300 L) G 29 123 113 91.87 10 8.13
Y Q% 146 113 77.40 33 22,60
3t A 644 513 79.66 131 2034

[ 2] AEE m]8=9] 221500 L)
(Unit : cfu/mz)
Aol Aol Awol

UL R XA D

A4 ndE HAge % AP %
U 299 130 113 8692 17 13.08
C 2%y 251 200 79.68 51 2032
AW s qoF 276 215 77.90 61 2210
(500 L) G 9%¥ 173 131 7570 42 2428
Y Q9% 202 161 79.70 41 2030
317 1302 820  62.98 212 16.28

U Q9% 132 119 90.15 13 9.85
C QoY 174 135 77.59 39 2241
A s gokg 189 142 75.13 47 24.87
(500 L) G 8.94¢ 156 133 85.26 23 14.74
Y Q9% 140 122 8714 18 1286
317 791 651  82.30 140  17.70

3.2 22| o|4=2| so|dx 23t

3.21 AHE 37| & 22F Ml J2aEM Aot

A A A Qe AFF A A E 37C S
71olA 24-48A17F5 e MiFAIZ] &, HEES THEM
= oto] e At a0l 67.9%=E 7P Wk
om, ok 7ko] 26.8%, 1AM 4.7%, L
H2dTto] 0.6%2 o2 FejEich

3.2.2 Zie| So|dH ey

AA A|HoA {53t SDA HiAE 24T HiY]
(HWASHINZ- )0l 4] 24-48A171-5¢F viFAI] &, Het
£-2 Lactophenol cotton blue(LPCB)FM-&- 3}of st
A} Aspergillus spp.2 7PE @3kow, Mucor spp.,
Penicillium spp., Alternaria spp.2] <=2 E2|=ct
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3.2.3 AU - oM 22lE M

Z12te] AldEs ez AuelA 300 LE A7t ul
Aol EeE Alete] = 7Iet SHEA FAAY H
W agkddaae] 321 cfum’® 7P gho] welx
Qom, 7|ep aEdYTHY 2 CNS(Coagulase
Negative Staphylococcus) ©|QTh T2 2 Bacillus spp.
163 cfu/m’, Micrococcus spp. 111 cfu/m’, S. aureus 51
cfu/m’, S. epidermidis 32 cfu/m’, Streptococcus spp. 11

cfu/m’e] &0z HaEJrHE 3).
[Z 3] AW - 2JollA el AlEe] BE(300 L)
A9 HlE

2] A) i
=4 5 AT (%) A 2)(%) ratio
Micrococcus spp. 111(16.1) 88(17.1) 1.27
Staphylococcus aureus 51(7.4) 3(0.6) 17.00
Streptococcus spp. 11(1.6) 1(0.2) 11.00
Staphylococcus

32(4.6) 27(5.3) 1.19
epidermidis
Bacillus spp. 163(23.7) 139(27.1) 1.17
Others 321(46.6) 255(49.7) 1.26
Total 689(100.0) 513(100.0) 1.34

Aelld ZHE B LG B91S Aol 23

A HF W B T2 thro] A 210 ratio)S
8t A3t 300 LojlA= S aureus 7} 17.002.2 713 =
2 HE&2 EESa(FE3), 500 LojA= S aureus 7}

14752 71 e vER Hels ok,

[E 3] A ol =28 Alto] H]E(300 L)

Aul- ¢ vle

=4 5 A7 A(%) AQl(%)  ratio
Micrococcus spp. 111(16.1) 88(17.1) 1.27
Staphylococcus aureus 51(7.4) 3(0.6) 17.00
Streptococcus spp. 11(1.6) 1(0.2) 11.00
Staphylococcus

) o 32(4.6) 27(5.3) 1.19
epidermidis
Bacillus spp. 163(23.7) 139(27.1) 1.17
Others 321(46.6) 255(49.7) 1.26
Total 689(100.0) 513(100.0) 1.34

[E 4] A4 - 2JollA

=% Alite] B]-&(500 L)

EUREE

3

Al Al i
=4 ¥ AT AU(%) AQl(%) ratio
Micrococcus spp. 123(15.0) 120(18.4) 1.03
Staphylococcus aureus 59(7.2) 4(0.6) 14.75
Streptococcus spp. 15(1.8) 2(0.3) 7.50
Staphylococcus epidermidis ~ 46(5.6) 35(5.4) 1.31
Bacillus spp. 195(23.8) 161(24.7) 1.21
Others 382(46.6) 329(50.6) 1.16
Total 820(100.0) 651(100.0) 1.26

3.2.4 AU - 2oilM 22

E| X|320

(L

| HlE

242ke] MG O Aol d 300 LE A3 vl

SERERERES
2 7pY wol 2els

=X Aspergillus spp. 7} 66 cfu/m’
low, thSO=Z Mucor spp. 62

cfuw/m’, Penicillium spp. 53 cfum’, Alternaria spp. 50

cfu/m3,
cfu/m’2]

e BAEA AL A
S0 BoEolrkEs).

5ol 42

[E 5] Al 2ol Ea)E o] B|-&(300L)

. o
M AR A% ratio
Penicillium spp. 53(19.4) 27(20.6) 1.97
Alternaria spp. 42(15.4) 11(8.4) 3.82
Aspergillus spp. 66(24.2) 35(26.7) 1.89
Mucor spp. 62(22.7) 44(33.6) 141
Others 50(18.3) 14(10.7)  3.57
Total 273(100) 131(100)  2.09

Adielld S4d Fat 3

2 e
S912 Leo] AL - 2O ratio)
o\ A= Alternaria spp. 7} 3.822 714

doofA 54

Lo
Hlg Belwgla, theo Yle REA e

o
HHd  Aatsol 357,

Penicillium

spp.  1.96,

Aspergillus spp. 1.89, Mucor spp. 1.41 <=2] H]&2 EI|5]
}ict 500 Lo A= Alternariaspp. 2.172 7} =& H|&

2 2EEa
AFE0] 1.892 Ha]wo]

 Theos e BAEA oA uE A
300 Lo} 2

24 Mucor

spp. 1.4971, Penicillium spp. 1.48, Aspergillus spp. 1.10,
=0 HlgR e EUrk(3e).
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[E 5] AW - 2JollA =28 29| B]&(300L)

A - ¢ ElE

A1H(%) A12)(%)  ratio
Penicillium spp. 53(19.4) 27(20.6) 1.97
Alternaria spp. 42(15.4) 11(8.4) 3.82
Aspergillus spp. 66(24.2) 35(26.7) 1.89
Mucor spp. 62(22.7) 44(33.6) 1.41
Others 50(18.3) 14(10.7)  3.57
Total 273(100) 131(100)  2.09

[Z 6] A 2old &8 ko] v]&(500 L)

=4 g Xl;:LH-ﬂ i AU(%) A1Q)(%) ratio
Penicillium spp. 37(17.5) 25(17.9) 1.48
Alternaria spp. 39(18.4) 18(12.9) 2.17
Aspergillus spp. 45(21.2) 41(29.3) 1.10
Mucor spp. 55(25.9) 37(26.4)  1.49
Others 36(17.0) 19(13.0) 1.89
Total 212(100) 140(100)  1.52
4. 0 FH

3715 B3l nEel gt AHe] duks 3R
o] mje- Fagt gQlor Agoieh Ay HEehy o
e E3xof tigt A7t 371 F ndE &gl iR

A 22 RS WOR AR o]Rol ghout,
B A EAX R A oR GEE HEX

oo] Wejelo] R glEo] AL Gl el KA
e Ao AW 37 F T4 QYRS Pohur]

EEERE TS
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e
O
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4, Y 89, U ﬁok"l C QY ¢AZ, G 899
73 cfw/m’E 7} Wetow, C RFYL 40 cfum’'Z 7}

o

ot T o Ar o2
wﬂlzoror

e £ o
H
S

32 o2
M

32 HERE £2Elrh 500 L AvolA= S 2954,

b, G 9UdY, Y 9, U 84Yd =42 S 99
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3. 22|F M= AU - 2/

el Alate] A E|(I/O ratio)= 300 LojlA = S,
aureus 7} 17.00, Streptococcus spp.7} 11.00, Micrococcus
spp7b 126, 7]EF EAEA AL CNS7F 126, S,
epidermidis 1.19, Bacillus spp. 1.17, £9] v &2 Ho|5]
itk 500 Lo A= S. aureus7} 14.75, Streptococcus spp.
75008 UERFT, 300 Lot 22 o247 S
epidermidis 1.31, Bacillus spp. 1.21, 7€} S =X A
L} CNS 1.16, Micrococcus spp. 1.03, <9] H|&2 H2|&|
Ak AW - QIO ratio)ol A He]El= wAES] £
H|&ol| 3] American Conference of Governmental
Industrial Hygienists(ACGIH : v]=F AF] $JAYsts]) ol A=
A d7lel 27e) A 2 Aol 13 #ES FAoF
gk Anshn AE17). ol AEeR B 249 4
o oh71) 2 The) s Agje] thet ke 58 7]
ol HlglA] BE 2apskar §l& E ofye), @3] H¢]
Heph AUzt o =4 £

2 ZAbA E2E s 2R 7S
(opportunistic pathogens) 2 2 A7t Aol A= & &A|
7 Lot Rlojut offlo] s /AWM EY, Gy, o

rlo
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oFsfzl Aol Al $52 HEe

5 ool wep o)z} g,

of Fufigt Aot offE HEo=H Ay

e T2+ den, Wiy EEA EdS
(zygomycosis)i} 90|k HHTH AAE Ldor|7|=
Stk Aspergillus spp= ¥ A, 7184, 53] FElA

wlakelx) Agto] We Aow eigon,
&, 2o =, HlA1d(nasal sinuses) & AoFck. of
2HRABRAZO | R e]EE(Centers for Disease
Control and Prevention, CDC)o] w2 A ZFA| AT
Ak ol Q1 109 e 129 B wsn) A% 7
AR A Gl Ao WuEe] Fesl aEr
Alternaria spp-= A4 bkl TRgke, B, #) 7t
99 uEd 7

Penicillium spp. T3+ ZM'<d, penicilliosis, 2]o|=, &
9] 790, ERA A 29E Aol Alsang
olet,

ACGIHOlA] Ayl wmAE e|rjzoa FHsle
(Morey, Petal) 75 cfu/m’HrH= S 29, C 2%, G
[, Y 4, USFAAA B & 55 Hol o
g0l Altol ot falggel o &=l & A
o8 AbrEh 259 Wit = E3F AIRAYF o] w
S oY, C 849, G 84, Y 24, U a4
o2 FeEick Aol EelE Al A+e) J=
7 Aot 2uf 71F W2 Ao R AME|YloH, HA|
Al AY-2]9] L @HES HH ARt AoA] =
T B Y 925 ¢ 4 Usdoh E3F 300 Lot
500 LO] F715F9] ApolE & ZAIAE F7|%0] B
T8 FHoRE w2 Aldtol HEEEe B9E AUANE
#dEoRE= Z WSt gk

ol= Aol AFshs AFEES 54 BA=
EE dEoA SAtHe nEY o= AL, 3] 52
ST TEAL A ARE Al WS datsleraTkAe)
ASAAN2RE il ZEYHSIE 5 ehaze
A AW 5= 2 229 A5l sl a5 A
o7} §l& Ao g UeHTH4l

7k A7) Afol= A9 el 28 Q1Y EFA
., 718k ofg] 9] o)t ugEe 5+0F wEFoll

o
r

E

ol 2
1ok [’

i

G S AOR ARH0], oz AYE, et 7
39 B4 2A} olRolAol & Ao= ARk
ot

(1] 773 ArdAl 2debgols Auis719 Al g
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