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RISK21: risk analyzing tool on dietary exposure of phthalic acid esters
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Abstract; Objective To analyze the risks of dietary exposure of diethylhexyl phthalate ( DEHP) , dibutyl phthalate
(DBP), diisononyl phthalate ( DINP) , butylbenzyl phthalate ( BBP ), diisobutyl phthalate ( DIBP ), dimethyl phthalate
(DMP) and diethyl phthalate (DEP) to 2-6 years children in China using RISK21, so as to provide risk management
strategy for phthalic acid esters (PAEs). Methods RISK PLOT module was used to analyze and rank risks, with toxicity
as Y-axis and exposure as X-axis and margin of exposure (MOE) and uncertainty factor as parameters. Matrix calculation
was conducted, risks level and rank of 7 kinds of PAEs to 2-6 years children were illustrated by visualized graphs. TTC
PLOT module was used to analyze risks of DMP, DEP and DIBP, which were lacking of toxicity data. Results RISK
PLOT showed that the risks of 7 kinds of PAEs for general population located in the green area, which demonstrated that
they had low risk to 2-6 years children, and the risks of high food consumption population ranked in descending order were
DBP, DIBP, DEHP, DMP, DEP, DINP and BBP. TTC PLOT showed that the risks of DMP, DEP and DIBP were lower
than the corresponding threshold of toxicological concern ( TTC) that demonstrated low risks. Conclusion  RISK21
framework and tools could be a very useful tool for risk assessment and further risk management, and low risks of dietary

exposure of 7 kinds of PAEs to 2-6 years children in China by RISK21 analyzing.
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SE i WA 1 B B BN 1Y JE R, 4 A R TR S
I3 A AURS: , 4 5% DLAE [ BB 5 X s o & XA
fi 48 5 {8 ( health based guideline value, HBGV)
B4F & 5 B 2% G T 9 {H ( threshold of toxicological
concern, TTC) Jy i@ W 7L Bl .J& T Cramer I, Cramer II
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S50 03 R BB W B E 5 ARG 45
JEIE A e B i P RARAFTE M T 2 e A IR R
SRAFAE 19 ) ot DA K A 1A oA ity A8, Kt 22 W o A
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(diethyl phthalate, DEP)7 # PAEs k& ¥ 1E M P4k
X4, MR PAEs 1555 KU R/ NI (8 T
IR A8 B2 R JRURS DA el N 00 T A U, A
WF9E 51 A RISK21 HEZEF1 T B, LLa] ¥ 09 EE J& 3L
PAEs [ RUS: /N FIAE 2, AT Ay KRS ok 36 41 (1L L 2
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SRR A T fb R E 0 e B AR 0. DMP
DEP DIBP 3 fifi iy i 184 4% 6 1 Jhy B 4k s ) 6>, 7
B A AR, B =S5 I, £F 5 TTC 1)
N JE ), 44 Bt Cramer P38 B 43 251 2 DMP DEP |
DIBP Z5#J925 4 1 2%, %3 W A9 TTC 4 0. 03 mg/kg BW,
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# 1 7% PAEs {48 F{H A TTC
Table 1 Health based guideline value/TTC value of 7 PAEs

=
pALs IR /( m]ic/)ifgw) uF /( mgj‘ll:; BW) /( mgj’llg;: BW) ;;
DEHP SBALEEE AR & #E 4.8 100 0.05 / [20]
DBP RE RN 2 200 0.01 / [21]
BBP LM 50 100 0.5 / [22]
DINP A ol 4 A 0 R AR K S PR TR R U 28 15 100 0.15 / [23]
DMP / / / / 0.03 [24]
DEP / / / / 0.03 [24]
DIBP / / / / 0.03 ARWFSE

TE : NOAEL : AR WAL B KA K5 - WA B RAT A S AR50 i 5 UF AN 2 280 TDL: B H AT TR 52 8 A d 5/ O A3 B

2.2 7 PAEs (¥ i £ %k 58 it

KE2~6 % LE T Fp PAEs 1 28 20 H W
% 2. H:f', DEHP .DBP BBP  DINP  DMP fiI DEP
) 52 85 K UR F SCkAG R P . 2% 2 T UL, DINP
f-F- 24 5% 8 Bk de i, Lk Oy DEHP Al DIBP, 52 55 &t
& KAH LA DINP £z 555, Hyk 24 DIBP fil DEHP
2.3 FklE2~6 % JLE M ANHET Bl PAEs i & 5%
2% 114 AU k)7

RISK PLOT 43 #r 25 UL & 1, &+ BBP 4b T4
RS URTR A, 2 B XU 2 3 R Ik . DBP &b F 3 5 X

F2 WM 2~6 L ILEER PAEs R

Table 2 Diet exposure value of 2-6 years children in China

P AR S # it/ (ug/kg BW) %TDI  %TTC
B/AME WM P97.5 R /% /%
DEHP  0.54  3.92 7.94 17.01 7.84 /
DBP 0.60  2.32 4.15 10.78  23.20 /
BBP 0. 30 1.98 3.79 10. 10 0. 40 /
DINP 2.98 8.91  13.84 35.50 5.94 /
DMP 0.25 2.0l 3.87 10. 62 / 6.70
DEP 0.13 1.44 2.80 7.67 / 4.80
DIBP 0.70  3.25 6. 65 18.26 / 10. 83

I TDI 4 H 7l i 2 3 A 5% TDI o8 - 35 B 82 & 5 TDI /9 & 4
s % TTC R 134 & i o5 TTC M E 73 LL 3/ A A8 B
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6 % JLE 7 PAEs 19V 5% £ % 8 SR AL TR
JKUFS 7KSE , UFS: HE FF 24 : DBP > DIBP > DEHP > DMP >
DINP>DEP>BBP, [ 1 if 7] WL 78 7 Ff PAEs
7 it (B A b5 ) N 2K 43 51 24 : DINP | DEHP |
DIBP .DBP .DMP .BBP % DEP, &M (4 45) H I
Ifii F LA DBP $5: K, BBP #hfie /N, £5 45 % I8 7 i it
F#EETE, DBP iy MOE 4523/ i 530 7, HoE & B 5|
AL R g R KRS 75 205 T 3 2 00T .

E KU KF | 22T M A b A A, % 60 0 IR XURS: X3,
B (08 2 e B, A0 N i XU DX, T TR
K1 2~6% )LE—RATE 7 F PAEs [ £ 2 8 19 KU il 7

Figure 1  Risk ranking of diet exposure of 7 PAEs to general

population of 2-6 years children in China
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H 25 AHE PAEs S &b T RKURS 8 I 7K S, XU HE
J¥ 7 : DBP > DIBP > DEHP > DMP > DEP >DINP >BBP,
DBP .DIBP .DEHP K[ f§ &5 T Hiflh 4 # PAEs, 16 &
AU A W & I ok B e, R EOCE IR E
2~6 % L3 (= 2 i N BF R AR .

K2 2~6% JLE BN R AR PAEs &
7 % B XU, HE
Figure 2 Risk ranking of diet exposure of 7 PAEs to high food

consumption population of 2-6 years children in China

2.5 I 2~6 % JL# PAEs 2 KU i B 0
DABRAT ths 00 B30 o R, S E R BRI OL T
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R FE B KBS I [ o i 83 T WL, DBP e K 2% 5%
8 3f MOE 1 % EFR, DEHP  DIBP FI DINP i
W Ab T B A DX, oAl 3 Fb PAES 1 B K2 82 5 Y
O F o (0 XUk, RIA K ALAR . 7 Fh PAEs B XUBG HE
J¥ 7 : DBP>DIBP>DMP>DEHP>DEP>DINP>BBP

T A 2R B /M E
B3 2~6% JLE 7 i PAEs [ £ %% & XU A9 B
Figure 3  Risk ranges of diet exposure of 7 PAEs to 2-6

years children in China

2.6 2~6% JLIE 3 f' PAEs 2§21 TTC PLOT 45
A JE g W TTC J5 5 8 . DMP (DEP |
DIBP 3 Ff 4 5z ) 2 &% XU, 1 H] TTC PLOT 43 A1 3
3HMYERKEZRRES TTC X R, 4R ILK 4,
AL, AT E 2~6 2 L2 — B AH#E 3 Fiib &
Wy dc R 5 B B YL T 2L bR 2 2, 3 B KU, LI

K4 2~6% JL%E DMP DEP DIBP & & XAy TTC PLOT
Figure 4 TTC PLOT for risks of DMP, DEP and DIBP to 2-6

years children in China
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