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Occurrence of benzophenone-type UV filters in urine of house painters
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Abstract: Benzophenone (BP) type ultraviolet (UV) filters are widely used in paints, coating materials and
colorants. In order to investigate the occurrence of BP-type UV filters in painters, 10 urine samples from painters
and other 10 urine samples from general population were collected in Harbin City. Urinary concentrations of five
BP-type UV filters including 2-hydroxy-4-methoxy benzophenone ( BP-3), 4-hydroxy benzophenone (4-HBP),
2 ,4-dihydroxy benzophenone ( BP-1), 2,2' 4, 4'-tetrahydroxy benzophenone ( BP-2) and 2, 2'-dihydroxy-4-
methoxy benzophenone ( BP-8) were analyzed. The results indicated that the painters in Harbin were widely
exposed to BP-3, 4-HBP, BP-2 and BP-8. BP-2 and BP-8 were the major BP-type UV filters. For all BP-type UV
filters in painters, BP-3, 4-HBP and BP-2 shared the same origin, and 4-HBP and BP-8 shared the same origin.
However, the BP-2 and BP-8 originated differently. The excretion doses of BP-type UV filters in painters were
higher than that in general population, which indicated a possoble relationship between the exposure doses of
BP-type UV filters and the working environment for painters. Long term exposure to paint or coating materials can
increase the burden of BP-type UV filters in human.
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Tab.1 Information of urine samples in painters and general population in Harbin
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Fig.1 Molecular structures of BP-type UV filters

Tab.2 Name, abbreviation, molecular weight and CAS number

of BP-type UV filters

XS o

R EG] - CAS 5
2-PREE-4-HASORHE  BP-3 228.24 131-57-7
4-F2HE T IR HER 4-HBP  198.22 1137-42-4

2,4- R IO BP-1 214.22 131-56-6
2,2',4,4'-PUFBRILIKEHE]  BP-2 246.22 131-55-5
2,4- - A- WAL TR HIE  BP-8 244.24 131-53-3
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Tab.3  Concentrations of BP-type UV filters in urine samples of painters and general population

} LA (n=10) FEAME(n=10)

A AL — —

KB AEm A WRESERE  JUMPESE P RAEEREC WETERE JUEE P
BP-3 10 0.06~0.42 0.11 0.14 10 0.03~0.18 0.08 0.09
4-HBP 10 0.00~0.54 0.01 0.02 5 0.00~0.05 0.01 0.01
BP-1 WUEFR: iF/ 4 0.00~0.19 0.03 0.03 5 0.01~0.19 0.02 0.02
BP-2 (ug - &) 10 0.02~1.13 0.33 0.34 10 0.01~0.25 0.09 0.11
BP-8 I 10 0.04~7.03 0.49 0.42 10 0.09~0.55 0.16 0.12
3 . BPs 0.24~8.66 1.36 1.22 0.22~0.82 0.43 0.43
BP-3 10 0.14~0.84 0.28 0.23 10 0.18~0.43 0.29 0.32
4-HBP ] 10 0.00~1.89 0.02 0.04 5 0.02~0.20 0.03 0.02
BP-1 W;fi/ 4 0.03~0.70 0.07 0.03 5 0.03~0.34 0.08 0.06
BP-2 _— 10 0.16~2.21 0.80 0.83 10 0.05~0.59 0.34 0.39
BP-8 (ng-L7) 10 0.07~10.3 1.21 1.46 10 0.21~2.35 0.59 0.52
¥ sBPs 1.75~13.68 3.34 2.66 1.06~3.06 1.55 1.51
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Fig.2  Composition profiles of BP—type UV filters in urines of painters and general population in Harbin
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Tab.4  Correlation analysis of concentrations of BP-type UV

filters in urines of painters and general population

E S| HR BP-3  4-HBP  BP-2 BP-8

BP-3 1.000 685 * .634* -.228

S 4-HBP 1.000  .817** -.683"
g TA

BP-2 1.000 -.387

BP-8 1.000

BP-3 1.000 519 704%  766%*

. . 4-HBP 1.000 .063 .368
e im ARE

BP-2 1.000 432

BP-8 1.000

.+ BEEF(P<0.05); * * Z5WEE(P <0.01).
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Tab.5 Daily excretions of PAEs in urines of painters and

general population in Harbin ng + (kg-d)™
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BP-3 7.19 5.56 20.44 8.46 9.31 12.58

4-HBP  0.55 0.91 33.37 0.94 0.63 4.76
BP-1 1.88 0.85 18.06 2.19 1.83 11.53
BP-2  20.68 20.70 55.62 9.89 12.49 17.75
BP-8 31.30 35.61 185.38 17.15 16.16 52.05
B 86.54 71.96 27430  45.01 44.57 71.78
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