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Risk assessment of dimethyl 1, 2-benzenedicarboxylate and 1,2-benzenedicarboxylic
acid diethyl ester with the threshold of toxicological concern approach
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Abstract; Objective To apply the threshold of toxicological concern (TTC) approach to the risk assessment of dimethyl
1, 2-benzenedicarboxylate (DMP) and 1,2-benzenedicarboxylic acid diethyl ester (DEP). Methods Cramer schematic
diagram and Toxtree software were used to classify DMP and DEP into Cramer systems. DMP and DEP exposure in general
population as well as in different age groups was estimated by using data from the Chinese National Nutrition and Health
Survey in 2002 and data of DMP and DEP contents in 24 kinds of foods. TTC decision tree approach was used for risk
assessment and the exposure was compared with the corresponding TTC value. Results DMP and DEP belongs to class 1
Cramer and its TTC value was 30 pg/kg BW. The maximum dietary exposures of general population and four age groups
were 2.43 and 1. 72 wg/kg BW respectively, which are 8. 10% and 5.72% of their TTC value. Among 8 age groups, the
maximum dietary exposures of DMP and DEP are 2. 01 and 1. 44 pg/kg BW. These exposure values accounted for 6. 71%

and 4.79% of TTC values. Conclusion The dietary exposure of DMP and DEP in Chinese population was low and no

health concern was required.

Key words: Dimethyl 12-benzenedicarboxylate; 1 2-benzenedicarboxylic acid diethyl ester; plasticizer; threshold of

toxicological concern;risk assessment;Cramer systems
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Figure 1 General process of TTC approach
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Figure 3  Cramer classification of DEP by Toxtree
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Table 1  TTC values for respective structure classes
TTC 2% TTC f&/(pg/d) TTC BH{E/(ng/kg BW)
Cramer [ 2§ 1 800. 00 30. 00
Cramer 11 2§ 540. 00 9. 00
Cramer 11 2% 90. 00 1.50
LA AN A HE IR B 18.00 0.30
HA B AR 1R 454 0.15 0.002 5
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Table 2 Intakes of DMP and DEP by different age groups
. ) JE AR/ (pg/kg BW) % TTC
e ARa4 A MIN H{E P50 P90'-Lg : P95 P97.5 MAX /%
2~6 % 3992 0.25 2.01 1. 88 3.00 3.42 3.87 10. 62 6.71
7~12 % 7 000 0.23 1.54 1.45 2.26 2.55 2.87 6. 60 5.12
13~17 %8 2 432 0.16 1. 15 1. 10 1. 67 1.90 2.12 3.51 3.85
13 ~17 4 2 141 0.26 1. 05 1. 00 1.49 1.70 1.90 4.17 3.50
DMP 18 ~59 X 1 20 194 0.07 0.97 0.90 1.42 1. 66 1.92 6.51 3.25
18 ~59 ¥ & 23 204 0. 10 0.94 0. 89 1.35 1.53 1.70 3.81 3.12
=60 %1 5027 0. 06 0.90 0.83 1.33 1.55 1.87 4.26 3.00
=60 %4 4 969 0.07 0. 86 0. 81 1.26 1.43 1. 60 4.01 2.85
4 NRBE 68 959 0. 06 1.07 0.96 1.70 2.06 2.43 10. 62 3.58
2~6 % 3992 0.13 1.44 1.35 2.18 2.46 2.80 7.67 4.79
7~12 % 7 000 0.15 1. 11 1.05 1. 64 1. 86 2. 10 4.39 3.71
13~17 %5 2 432 0.10 0. 84 0. 80 1.22 1.38 1.53 2.34 2.79
13 ~17 & 2 141 0.17 0.76 0.72 1.09 1.24 1.41 3.51 2.52
DEP 18 ~59 2 18 20 194 0. 04 0.68 0. 65 0.97 1.11 1.24 2.99 2.26
18 ~59 B4 23 204 0. 06 0. 67 0. 64 0.97 1.09 1.22 2.39 2.23
=60 ¥ 5 5027 0.03 0. 62 0.59 0.92 1.03 1. 15 2.29 2.07
=60 ¥ & 4 969 0.03 0.61 0.58 0.90 1.02 1.13 2.90 2.03
2 NBE 68 959 0.03 0.76 0. 68 1.20 1.45 1.72 7.67 2.54
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Figure 4  Distribution of individuals’ intakes of DMP and DEP
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