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1
1.1
2-OHN( 99% ) Acros Organics ;2-OHF ( 98% ) \9-OHPhe ( 9% ) .
1-OHP( 9% ) Aldrich-Sigma ;2-OHPhe.3-OHPhe = 4-OHPhe
Dr. Ehrenstorfer ;1-OHPhe . ( 9% ) Fluka
8- - (124400 B-glucuronidase unit*mL~" 36010 sulfatase unit*mL ")
Aldrich-Sigma ;SPE visiprep™ (C48 ENVI) Supelco ;
Merck
4 h .
450 C 4 h.
1.2
0.1 mol+L"™' 24 h
N N .50 40
PAHs N
-20 C
1.3
5 mL 0.5 mLO0.1 mol*L"™" pH
5 1.5 mL 0.5 mol*L™" - 20 pL B- -
37 C 16 h.
5 mL 10 mL
5.0 mL 5 mL 30% 8.0 mL
500 w. 0.2 pum -20 C
1.4
Agilent 1100 (FLD); Phenomenex ODS
(250 mm x4.6 mm 5.0 wm). - :0—5 min
60% ;5—14 min 60% 78% ;14—21 min 78% 85% ;
21—30 min 85% 100% ;30—35 min 100% ;35—39 min 100%
60% ;39—45 min 60% . 0.60 mLe*min "' 10 pL.
( / nm) :2-OHN (227/355) ;2-OHF
(272/336) ;1-2-3-4- 9-OHPhe(254/369) ;1-OHP(239/392).
1.5
8  OH-PAHs ( 2OHN 1.2—153 pg*L™' 2-OHF  1.58—405.6 pg-L""
2-OHPhe3-OHPhe \4-OHPhe 0.59—150 pg*L~" 1-OHPhe.9-OHPhe 0.63—161.25 pg-L™"
1-OHP  0.56—143 pg-L.™" ) R* 0.999
0.23—0.83 pgeL™" : OH-PAHs
75% —98 %
HPLC¥LD 10 1 .
2-OHN.2-OHF.2-OHPhe 3-OHPhe .4-OHPhe . 1-OHPhe .9-OHPhe = 1-OHP 4.78.12. 68

4.69.4.69.4.69.5.04.5.04.4.47 pg-L7'; 1.9% 2.3% 0.9% 0. 9% 2. 7% -
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5.1%5.1% 9.7% 10%
1.6
SPSS13.0 . Spearman
2
2.1 OH-PAHs
HPLC .
2-OHN.2-OHF.1-2-3-4—-9-OHPhe 1-OHP 8 4-OHPhe
7 . 2-OHPhe  3-OHPhe
HPLC 2 + 3-OHPhe 1-OHPhe 9-OHPhe
1 +9-OHPhe
1 OH-PAHs N N . 2-OHN.2-OHF.
> OHPhe 1-OHP 13.37.14.82.5.44.2.78 pg* L™ 2-OHN 2-OHF
> OHPhe 1-OHP 9.19.9.11.3.54.1. 36 pmol *mol - 2-
+3- N +9- 4- 0.97.2.42.0.09 pmol *mol -
OH-PAHs 2-OHN >2-OHF > Y OHPhe > 1-OHP OH-PAHs
23 ) NN 40% 39% 15% 4 1-OHP 6%
PAHs . OH-PAHs
2-OHN. 2-OHF > OHPhe PAHs
1 (n=50)

Table 1 Concentration levels of OH-PAHs in human urine in this study

+

9-OHN pegeL! 13.37 £10.12 11.51 0.83—33.12
pmol *mol - 9.19 £6.25 7.73 0.79—21.30
pegeL! 14.82 £8.49 15.05 2.14—33.34
2-OHF
pmol *mol - 9.11 £4.66 8.78 1.36—17.50
pegeL! 1.52 £0.65 1.51 0.41—3.46
2 +3-OHPhe
pmol *mol - 0.97 £0.43 0.95 0.21—1.85
pegeL! 3.86+2.13 3.62 0.08—8.62
1 +9-OHPhe
pmol *mol - 2.42 £1.36 2.19 0.05—5.30
pegeL! 0.16 £0.09 0.15 0.00—0.35
4-OHPhe
pmol *mol - 0.08 £0.05 0.08 0.00—0.18
pegeL! 5.44 £2.73 5.56 0.68—11.75
> OHPhe
pmol *mol - 3.54£1.78 3.38 0.37—6.94
pegeL! 2.78 £1.71 2.86 0.02—5.86
1-OHP
pmol *mol - 1.36 £0.78 1.36 0.01—2.85
2.2 OH-PAHs
spearman .2
2 2-OHN > OHPhe (r=0.474) 2-OHN  1-OHP(r =0.560)

2-OHF ¥ OHPhe (r =0.737).1-OHP ¥ OHPhe (r =
0.721) . PAHs

N N N ’
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2 Spearman
Table 2 Spearman’s correlation matrix of OH-PAHs in human urine samples
2- 2- 24+3- 1 +9- 4- 3 1-
2-OHN 1.000
2-OHF 0.594 ** 1.000
2 +3-OHPhe 0.455** 0.693** 1.000
1 +9-OHPhe 0.467 ** 0.716** 0.760 ** 1.000
4-OHPhe 0.443** 0.550** 0.773** 0.742%* 1.000
Y OHPhe 0.474** 0.737** 0.855** 0.982** 0.795** 1.000
1-OHP 0.560** 0.564** 0.653** 0.708 ** 0.684** 0.721** 1.000
* % 0.01 « )
.1-OHP Y OHPhe
1-OHP PAHs
PAH OH-PAHs 1-OHP
PAHs OH-PAHs
2.3 OH-PAHs N
1-OHP PAHs 3 3
1-OHP
. 1-OHP PAHs
PAHs PAHs
; PAHs
PAHs
1-OHP
3 1-OHP
Table 3 The mean urinary concentrations of 1-OHP in general populations of different countries
1-OHP ( wmol * mol D)
1995 0.080—4.250 10
2005 0.18 15
2006 0.15 Zhang ¢
2007 0.5 Chen "7
2006 0.04 Grainger '8
2003 0.046 Kerstin "
2006 1.46 Park %
2005 0.22 2
2005 0.26—0.76 2
2009 1.36
90 11 1-OHP 10 8
0. 336—4. 120 mol * mol - 3 0. 049—
0.243 pmol*mol -l
1-OHP 2005 1-OHP
0.18 pmol*mol -1 ;Zhang 2006 1-OHP
0. 15 pwmol*mol -1 1% Chen 2007 1-OHP
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(1.36 pmol*mol .
2-OHN 3.29.18. 74 pmol * mol B 2-OHN,
2-OHF. ¥ OHPhe 4.27.1.74.1.00 pmol *mol she
2-OHN 7.75—39. 01 pmol * mol B 2-OHN. 2-OHF .
> OHPhe ( 9.19.9.11.3.54 pmol*mol D)
OH-PAHs . Grainger ~ "*
2-OHF. ¥ OHPhe :0.25.0.20 pmol *mol -
9.11.3.54 pmol*mol - 15—30 2-OHN
9.19 pmol*mol - (6.7 pmol*mol . PAHs
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Determination of internal exposure level of polycyclic aromatic
hydrocarbon in residents in a plastic waste recycling area of China

LU Shaoyou'* GONG Shihan' YUAN Jing’ YU Zhigiang" SHENG Guoying' FU Jiamo'
(1. State Key Laboratory of Organic Geochemistry Guangzhou Institute of Geochemistry Chinese Academy of Sciences
Guangzhou 510640 China; 2. Shenzhen Center for Disease Control and Prevention Shenzhen 518055 China;
3. School of Public Health Tongji Medical College of Huazhong University of Science and Technology Wuhan 430030 China)

ABSTRACT

Fifty urine samples were collected from the residents living in a plastic waste recycling area of China.
After enzyme hydrolysis and solid phase extraction eight hydroxylated polycyclic aromatic hydrocarbons
(OH-PAHs) were determined using high performance liquid chromatography with fluorescence detection. The
results indicated that the mean concentrations of those metabolites were (pmol * mol creatinine ') :
2-hydroxynaphthalene (9.19 ) 2-hydroxyfluorene (9.11) 2 + 3-hydroxylphenanthrene ( 0.97 )
1 +9-hydroxyphenanthrene(2.42) 4-hydroxyphenanthrene (0. 09) and 1-hydroxypyrene (1.36). The results
of spearman’s correlation matrix between different OH-PAHs indicated that determination of multiple OH-PAHs
would be helpful to assess the PAHs level on human exposure. The mean concentration of 1-hydroxypyrene
(1.36 pwmol*mol creatinine ') in this study was significantly higher than those of the background population
in Beijing (0. 15 pmol *mol creatinine ') and Jiangxi province (0.50 pmol*mol creatinine ') as well as
those in other countries. Ambient air and food intake might be important sources of PAHs in this area.

Keywords: PAHs metabolite high performance liquid chromatography urine.



