PAHs PAHs
PAHs
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International Agency for Research on Cancer(IARC)
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2-1 PAHSs

PAHs [7,814]
PAHs
PAHs 500 (United States
Environment Protection Agency , USEPA)
16  PAHs (

1)1 PAHs
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(semi-volatile organic compound,S-V OCs)
218 PAHs
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[21319-21] B@P PAHs
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2-2 PAHSs

PAHSs
[39]
PAHs PAHSs
PAHSs
PAHs PAHs
PAHSs (22
PAHSs
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PAHs
Nitro-PAHs PAHs [
PAHSs 2.8 pyrene
nitropyrene B(@P
B(a)P ppm
24 B(@P quinone  4,5-B(a)P oxide
B(@P 200ppm 1-4 50-80

B(@P pyrene B(ghi))P  B(k)F 25-85
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2-3 PAHSs

PAHSs [8,14,24,25]
PAHs
2-3-1
PAHs
[19,26]
2-3-2
PAHs
PAHs
PAHs
PAH
PAHs
PAHSs 40-90
3l B(a)P CO

[8,9,29]
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2-4 PAHs

PAHs
PAHs
PAHs PAHSs
PAHs
1.2~-14
28] PAHSs
PAHs 17
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log normal (0] PAHSs
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2-6 PAHs

PAHSs
[31]
PAHSs
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PAHSs
PAHs
[14,19,24,42,43]
PAH
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B(QP
PAHs
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PAHs

PAHs
PAHs [2731]
2-7 PAHs
1775 PAHs
PAHs
PAHs I nternational
Agency for Research on Cancer(IARC) PAHs

benzo(f)fluoranthene B(k)F  benzo(a)pyrene B(a)P

dibenz(a,e)pyrene DB(a,e)P pyrene
benzo(ghi)perylene B(ghi)P PAHs
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DNA

PAHs
1775
PAHSs
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[1,3,32,33,34] PAHs
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2-8 PAHSs

PAHSs
PAHs-mixture  marker  singd

PAHs-marker

2-8-1 PAHSs-mixture marker

Aromatic DNA-adducts DNA
DNA p
Tota PAHs
Urinary thioethers thioethers
PAHs

1ngm®  10i gm® PAHs

thioethers
Urinary mutagenicity 1 ng/m®
10i g/m* PAHs urinary mutagenicity

2-8-2 Biomarkersof single PAH
DNA-adducts of benzo(@)pyrene in subjects:
ELISA USERIA antibody
benzo(a)pyrene-DNA-antibody

anitbody compound

1



3-Hydroxy-benzo(@)pyrene in urine of subjects B(a)P

3-Hydroxy-benzo(a)pyrene PAHs

1-Hydroxypyrene in urine of subjects pyrene
1-Hydroxypyrene

HPL C/Fluorescence

PAHs

Hydroxyphenantrenes in urine of subjects

GC/MS hydroxylated phenanthrenes
PAHs (3]
2-9 PAHSs
PAHs
[6,30] [36,44]
PAHSs
(37]
PAHSs TLC/spectrofluorometry GC/FID

GC/MS HPLC/UV or fluorescencd'>*
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PAHs

HPLC

(33]
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3-1
3-1-1

Acetonitrile (TEDIA HPLC Grade)

pyrene (Aldrich chemica , America)
benzo[a]pyrene B(a)P (Aldrich chemical , America)

benzo[Kk]fluoranthene B(k)F (Aldrich chemical , America)
benzo[ghi]perylene B(ghi)P (Aldrich chemica , America)
dibenzo(a,e)pyrene DB(ae)P (Accu standard , America)

N o o &~ w NP

Deionized water ( 18 MO/cm )
3-1-2

(Branson 8200 , USA)
(ER-182A , Tokyo Japan)
(Gelman Science  20.3cm x 25.4cm)

1

2

3

4

5. (Hitachi O5P-21 , Tokyo Japan)
6

7 (Sanyo Ultra Low)

8

(KIMOTO 121FT , Japan)
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3-1-3

1. -Shimadzu system

(SCL-6B) (SIL-6B)
(LC-9A)
2. Degasser Unit ( Gasu Kuro Kogyo mode 546)
3. Column (Kaseisorb LC ODS-60-5 4.6 mm x 250 mm , Tokyo
Japan)
4. Micro column (Kaseisorb LC ODS 2.0 mm x 150 mm , Tokyo
Japan)
5. Column over (Shimadzu CTO-10A , Japan)
6. Fluorescence (Shimadzu RF-10AXI , Japan)
7. SISC-LAB o8
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3-2-1 PAHs
PAHs
3-2-2
PAHs

b(k)f ; b(ghi)p ; db(a.e)p)

stock solution

PAHs

PAHs

4 PAHs
4-7 PAHSs (pyrene; b(a)p ;

Acetonitrile

HPL C/Fluorescence
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3-2-3

PAHs

3-2-4

ASTM

(L.0.D)= (3* SD/Mean)*
sD

Mean

3-2-5

10ml 25u |
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3-3
3-3-1

PM1o
24

3-3-2

XAD-2

400-500
24

PAHs

24

PAHs

PAHSs

18

2000 1 1
10

PAHs

[2]
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20
HPL C/fluorescence ( D
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ODS PAHSs
7 3(viv) 8 2(viv) Acetonitrile

8 2(viv)
PAHs 2
PAHSs
2
PAHs
35 8
5 PAHs GC/IMS
32
3 4 PAHs

1.0 ml/min 0.7 ml/min

45 30
10u |
5u |

flow



cell

4-2
HPLC

PAHs
HPLC PAHs
0.08-39.11 ng/ml

0.14-296.33 ng/ml

PAH
( 34

4-3

12u |

micro flow cell

PAHSs

PAHSs

r 0.995

90 -98

93 -100

PAHSs
PAHs
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4-4

8
0.15 -1.80 0.38 -3.19
PAHSs
4-5
ASTM
9 D.L.
0.28-0.72pg 10 DL. 0.59-0.92pg
PAHs
4-6 QC
30
8 7
6-7 QC 11
QC 3



2001 1 1 1 31
24 12
9.23~103.77u g/M?

)
1 23 1 26
4-8 PAHSs
PAHSs 2001 1 PAHs
B(ghi)P pyrene ( 13-14)
PAHSs
PAHs
( 19
6-7 PAHSs 6
PAHs
PAHSs PAHSs
7 PAHs
PAHs €]
B(a)P/B(ghi)P 0.6

B(a)P/B(ghi)P 0.45 PAHs
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Pyr/B(@P

04

0.1-3

24

[47]
B(a)P/B(ghi)P
Pyr/B(Q)P

1



PAHs

PAHs

PAHs

N 1 PAHs
pyrene < DB(ae)P < B(k)F < B(a)P < B(ghi)P
PAHSs
B(a)P/B(ghi)P 0.6
PAHSs
PAHs
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