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In this study, we investigated PMy, NO3, and 1-hydroxypyrene(1-OHP) in urine at indoor environments which

are 35 houses and 20 hospitals for using air cleaner and non-using air cleaner in Seoul metropolitan area and
Kyoung-gi province from April, 2003 to February, 2004. Moreover, we examined effect of improvement for
indoor air quality and health effect by concentration of 1-OHP also we investigated removal efficiency by air
cleaner for PMy, NO, and 1-OHP that were 28.5%, 27.4%, and 42.1% respectively. Concentration of PMo,
NO,, and 1-OHP were 19.02+18.14ug/m’, 8.66+3.06ppb, and 0.1940.18ug/g creatinine when air cleaner was no
worked. The concentration for PMj, NO, and 1-OHP were 13.60i10.79ug/m3, 6.29+2.71ppb, and 0.11+0.104g/g
creatinine, respectively. It was significant statistically. Therefore, it is considered using the air cleaner to remove
the partial pollutants in indoor environment and is positive effect for health.

Key Words : Air cleaner, PMyo, NO,, 1-hydroxypyrene, Indoor environment
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Table 1. General characteristics of participants and residential environment in this study

General characteristics

Mean = S - D°, Number of sample(%)

Clinic Home
<29 12(60) 5(19.2)
30~ 39 1(5) C3(115)
age(year) 40 ~ 49 6(30) 7(26.9)
50 ~ 59 1(5) 5(19.2)
60 < 000 6(23.1)
9 ~ 12 19(%) 2(6.9)
12~14 1(5) 5(17.2)
Stay time(hour) 15~ 17 6(20.7)
18~ 20 7(24.1)
21 < 9(31)
, <3 18(90) 12(34.3)
Resident(person) 4 15) 16(45.7)
5< 1(5) 7(20)
Yes 0 17(48.6)
Smoker(household) No 30(100) 18(51.4)
Living arrangement Condominium complex 20(100) 22(62.9)
1VIng arrangemen Detached home 0(0) 13(37.1)
Building age(year) 2.7+24 55%6.1
Resident duration(year) 3941 5.1+54
Oil 1(5) 401D
Fuel type Gas 19(%5) 3189)
o Natural 15(75) 34(97.1)
Ventilative type Mechanical 5(25) 12.9)

*Standard deviation

0.65000+

0.4000=

0.2000=

(3ulunbaid B/6NYdHO-1

) T
1.00 2.00

Pyrene(ppb)

Fig. 2. Correlation between Urinary 1-OHP and Pyrene.
(n = 98, Correlation coefficient=0.66, P <0.01)
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Table 2. Comparison of seasonal average concentrations of ON and OFF mode

Mean+Standard deviation Ratio

ey P-
Variable Season Pollutants N OFF ON (ON/OFF) value
Spring PMio{ug/m') 32 20.95£10.43 11.64+759 0.56 <0.05
. NO:(ppb) 40 5.24£1.08 4.56+1.12 0.87 <0.06
Clinic 1-OHP
L. 38 0.21£0.13 0.17+0.14 0.81 >0.05
(1g/g creatinine)
Summer PMiopg/m’) 30 15.44+9.13 9.38+4.14 061 <0.05
NOy(ppb) 40 827+1.20 T725+1.25 0.87 <0.05
1AOHI? . 36 0.23+0.34 0.08+0.13 0.35 >0.06
(#g/g creatinine)
Autumn PMio(ze/m') 40 21.38+14.44 14.32£10.06 0.67 <0.05
NO:(ppb) 40 10.88+£2.97 6.84+3.10 063 <0.05
17OHP 0 018016 0.08£0.07 044 006
(ug/g creatinine)
Winter PMig(pg/m’) 30 17.44+10.61 14.45+12.16 0.83 >0.05
NO:z(ppb) 30 10.77+2.27 7.84£1.70 0.73 <0.05
1-OHP 24 0.13£0.10 0.09+0.07 0.69 >0.05
(pg/g creatinine)
Spring PMig(pg/m*) 58 1851+10.73 17.36%£13.21 094 >0.05
NO:2(ppb) 30 6.49+1.34 412+1.88 0.63 <0.05
Home 1-OHP
.. 68 0.22+0.12 0.12+0.09 0.55 <0.05
(1g/g creatinine)
Summer PMio{ug/m') 56 24.68+37.54 15.71+13.98 0.64 >0.05
NO:(ppb) 66 6.59+1.58 5424283 0.82 <0.06
1-OHP 50 0.11+0.19 0.08+0.10 073 >0.05
(18/g creatinine)
Autumn PMio(pg/m’) 68 1561+10.28 11.39+8.76 0.73 <0.05
NO:(ppb) 62 11.65+2.46 8.10£2.96 0.70 <0.05
1-OHP 58 0.15£0.12 0.0920.09 0.60 <005
(#g/g creatinine)
Winter PMiolpg/m') 30 17.1710.15 11.86+£8 47 0.69 >0.05
NO:(ppb) 30 10.36£2.38 6.93+£152 0.67 <0.05
1-OHP 24 0.17+0.14 0.13+0.15 0.76 >0.05

(ug/g creatinine)

OFF : Non-Operating the Air cleaner, ON : Operating the Air cleaner
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Fig. 3. Average concentration and difference of PMw, NO:2 and 1-OHP during operating period and non-
operating period. (OFF : Non-Operating the Air cleaner, ON : Operating the Air cleaner)

Table 3. The Concentration of indoor air pollutants by ventilative type

Number of

Pollutants Ventilative type Mean = S.D P-value
Sample
PMio(pg/m’) Natural 120 19.00+12.63 <0.05
Mechanical 24 15.77£1091
Use of Air Cleaner 111 13.36+10.95
NOx(ppb) Natural 120 8.93+3.05 <0.06
Mechanical 24 8.54+2.74
Use of Air Cleaner 111 6.63+2.84
1-OHP (ug/g creatinine) Natural 120 0.18+0.19 <0.05
Mechanical 24 0.160.20
Use of Air Cleaner i 0.1020.10
L2 7F sk d7 xAlsle] dYulX] B4 Table 4. Total removal efficiency of indoor air pol-
BALe Esto] AAZ A A9 S AL lutants by air cleaner
£ R4 PMi, NO;, 1-OHPY] F=7F 247 19.00 Number of Removal
+12.63 /i, 893ppb, 0.18+0.19 sl creatinine © Pollutants sample efficiency (%)
2 M 5 ¥RE Jehlew, 73R 7E A} PMuo(g/m’) 172 285
2315 @719 oA E PMy, NOy, 1-OHPS 5 NOa(ppb) 189 214
7} Z4z}k 13.36210.95 pg/m', 6.63+2.84ppb, 0.1010.10 1-OHP
pg/g creatinine 22 7F4 @& FrZ Lgidlon (ug/g creatinine) 164 421
EARcEE §9% Aoz FAFEATHP<0.05).
35 AAEE 4. 7é T
Table 4= $7188717} B4 7B AN V1 2 dre 3AAA7e 9 A0 371 29

zZAHg AgedEd 2 1-OHPE AA% xq AAZES H7FeH7] $18te] 2003 4€7H
e Aotk AAZE F P ES A 20049 2974 AeA 2 AVE AFGd A F

O X ool ot
to o ol
mlo m\o o

59 212 PAHs® 1A thAdE2<¢ 1-OHP & 35%, B4 2028 AAste dA] Age] AF3d

4200% o2 714 B& AAES vEbder PMy € AWEAES e 371N A AR A
9] AAZEO) 297%, NO7} 27.2%9) AAEE 2 & F9 A i7] %9 PM 2 NO:9 =% PAHs
A Aoz zAL HIAUTH o AARAFE] wF 1-OHPY 5% 24 AE
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