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Table 1 Conditions of volunteers
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Table 2 Percentage of PAHs in vapor phase and in particulate phase
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X S.Db x S.D x S.D x $.D
Ef 93,7 4.7 6.3 4,7 89.1 9.6 10,9 9.6
B 93.6 4.9 6.4 4.9 87.8 9.6 2.2 9.5
% H 89,8 7.4l . 10.2 .| 00,3 5.5 9,7 5.5
ik v4.3 4.4 b7 4.4 92,3 2.9 1.7 2.9
3 (k) —e - — - 16,3 14,3 83,1 14,3
FH(a)k 1.8 2.9 08,42 2.9 0.92 1.6 99.0 1.6
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Table 3 Analysis of multiple lincar rcgressions for 1-OH-pyrcne in urine

with pyrene and benzo(a)pyrene by personal samplers

H #3 F &2 R B X F ¥ T oE oW o XK
(y=1-0H~f ,x=1) v r tw & P {8
y=3.54540.008% 0,730 21,729 <0001
Iny==0,31240,6017 lax 0,733 22,000 <0,001
Sy=0,96040,2685% 0,766 27,032 <0,001

=1 R S M X R ¥ FoE Houw & R
(y=1-0OH-{, v=BaP) ¥ Lo M P4y
y=5.45441,942x 0.730 21,729 <0.001
Iny=1,49940.606 Inv 0,732 21,996 <U,001
S)’==0‘.960+1.1935x 0.766 27,032 <0,001
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Fig.1 Correlation between pyrene(z),benzo(a)pyrenc(z) in air from pcrsonal
samplers and ]-OH-pyrene(y) in urine of 21 coke oven workers
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Toble 4 Measurements of urinary 1-OH-pyrene and PAHs personal samplers

Ri1-CH-#(G. M) & hPAHsikE (Bg/m?)
F B A O
(¢mol/mol &) ik BaP
o o 6.51 71,70 18,08
il %z 3.64 18,85 12,10
" 0.71 0.44 0,012
ok % 0.91 0.54 0.160
2 0.80 0,46 0.012
BRULEK % 0.53 0.35 0,098
) 0.37 0,29 L0076
g K % 0.77 0,53 0,119
B 0,33 0,19 ,0050
o X % 0.40 0,20 .044

#£ 5 RAL-OH-EHEBAESHEMEH (DLW TG ESHHER

Table § Correlation of urinary {-OH-pyrene with ambient pyrene and benzo(a)pyrene

| 1-oH- EEBR(y=a+br) FEAER
RAEH A . v %= B
BENE ¥ x a b F i | ;| T
% 0.628 | 0.122| 0.998 | 692,077 3 | <0.001
R AL 1-OH-#f BaP | o0.666 | 0.480 | 0.998 | 634.272) 3 | <0.001
B(e H) FiE®
) it 1.203 ] o0.193 | o0.998 | 622.274] 3 | <o0.001 BEYW
R ® | -OHSE pap |y g3 | o.761 | 0.907 | 571,842 3 | <0001 miE
t 0.646 | 0.232 | 0,994 | 264.100{ 3 0.001
ROl FOH-% pap | 6,703 | 0.357 | 0.993 | 227.4000 3 | 0.001
£(12R)
23 1,002 | 0,185 | 0,974 | 54,946/ 3 0.005
2 1-OH-¢ BaP | 1,043 0.253| 0.972| 50.852 3 0,006 H B #FX
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Table § Measurements of PAHs by stationary sampiers

E- I St = N ik XK H(a)ik #“PAHs
-3 AR 43,7 11,5 435.8
W (ES) 10,2 2.4 092
ABRLR(EIN) 5.4 1.3 9.1
ARUR(ZR) 5.2 1.2 924
R X (EH) ¥ 4.1 0.97 78.0
FHRE(ER) 3.2 0.76 84 6
HBRE(ES) 3.1 0.70 15.8
FABR(ZER) 4.0 0,95 86,7
TF=ZBR(EN) 2.1 0.50 24,5
BT PR 80.1 28,3 787.0
WmeT (2| 17.3 4,5 257.8
AR (BER) 12.1 4.0 260,92
ARLR(EIN 20,1 17.7 711,56
ARLR(EA) ' 25,1 12.9 935,3
R X(ZH) £ F 28.8 17.4 312.6
ERX(ZER) 25.9 18.3 202,72
FRX(EH) 16.9 5.7 411.6
BHRE(EN) 1.1 4.0 331.6
+=BR(EMN) 7.9 1.8 262.8
+=EBR(ER) 9.4 2.1 212,2
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Fig. 2 Histograms of 1-OH-pyrene in urine, pyrene and BaP in air by stationary
samplers
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Table 7 Analysis of correlation of 1-OH-pyrene in urine with PAHs by stationary samplers
B AT REEE(y=a+br) FESTER
& 4 & it
3 ‘ 4 a 14 F ,Di' P
t# —299.1 20.26 0.669 2.424 | 3 0.217
EHEE BaP —0.,480 12.42 0.876 9,858 | 3 0.052
) PAHs —0.911 .505 0,19 938 2 6,25 .
| y—OH £ A 0.50 0 1.93 0,258 T8 %
(#mol/mol JLAF) Tk 0.727 0.078 0.023 0.001 2 0.977 { G
EFRELE BaP 0.758 | —0.147 0,046 0.004 2 0,954
PAHs 0,864 | —0.028 200 | 2 0.644 J
i —1.749 15,13 0.688 2.703 | 3 0.199
BIEFE BaP 0,192 8.887 0.863 8.788 | 3 0,059
\-OH-¢ PAHs 0.013 0.335 0.573 1.469 | 3 0,312 EE®
(ng/mlR) % 0.937 0.720 | 0.148 0,044 | 2 0.852 || M
HHLE BaP 1.029 0,368 0.079 0.013 | 2 0,920 )
PAHs 1,220 | —0,035 0,299 0.169 | 2 0,701
i —0.584 22,49 0.995 272.7 | 3 | <0.001 (s
THES BaP —0,444 84,49 0.996 395.7 | 3 <0.001 | )4nse
1-OH-1§ PAHs | —2.003 3,321 0,989 139.5 3 0,001
(fmol/molFLEF) % —0,405 23.39 0.869 3,083 | 3 0.330 |\ o
FREF BaP —0.451 | 104.4 0.850 2.612 | 3 0.353 | )yaa
PAHs —4,042 6,274 0.954 10,12 3 0,194
t —0.709 35.56 0.992 197.3 | 3 0.001 lﬁi%
ENEF BaP —0.489 | 133.7 0,994 267.4 | 3 0.001 j*”
- 3 . 001
1-OH- % PAHs 2.963 5,260 0.939 130,8 | 3 0.00
ng/ml _ y 3
(ng/mlfg) 22 0.921 50,28 0,890 3,803 | ¢ 0.302 | 3 g
EHRES BaP —1,025 | 224,9 0.873 3,104 |t 325 | )yase
PAHs | —10.55 13,34 0.966 14,07 1 0,166
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Table 8 Analysis of multiple linear regressions of PAHs between personal

samplers and stationary samplers

F B 1 & B (y=a+bdy) ¥ B FHESIT R
v % #®

# » x ‘ a ] F{& ’Dfl P g

H —9.743 | 183,150 0.988 120,714 | 3 0,002 |BEARX

%= (M) | (=S EE) —15.385 86,040 0.663 2.349 | 3 0.223 |EREFEMER
—E—— —2.,260| 174,382 0.990 148,752 | 3 0.001 |BFMARK

x| BaPOME) | BaP(ZHMEE) | _3 561 3s.081| o.888 11,211 | 3 0.044 |BEARE

=1 —0,084 9.605 0.708 1,007 ) 1 0.499 |EREHEX

& | HOME) | HE(ERER) 0.289 |  0.626 | 0.311 0.213] 2 | o680 |EBZME

B —0,002 9.605 0.681 0,866 | 1 0.523 BB XML

% | BeP(1i) | BaP(ZAER) 0.101 0.042 | 0.073 0.0l 2 0.927 |EBEMR
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STUDIES ON QUANTITATIVE RELATIONSHIP BETWEEN

1-HYDROXYPYRENE IN URINE AND CONTENT OF

AMBIENT POLYNUCLEAR AROMATIC HYDROCARRBONS

Zhao Zhenhua Quan Weny: Tian Dehai

(Beijing Municipal Research Institute of Environmental Protection,Beijing, 100037)

ABSTRACT

The relation of 1-hydroxypyrene in urine with ambient PAHs was

investigated with several groups of volunteers carrying personal air
samplers and stationary samplers, The results demonstrate that 1-
hydroxypyrene in human urine is correlated at a high level of signi- ‘
ficance with the contents of pyrene and benzo(a)pyrene in ambient

air,

It is suggested that 1-hydroxypyrene in human urine can be an

effective biological monitoring index for assessment of health risk

of human exposure to PAHs,

Keywords, yrine, 1-hydroxypyrene, pyrene,benzo(a)pyrene



