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Safety assessment and investigation on exposure of phthalate esters in
whole goat milk powder
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ABSTRACT: Objective The concentration of phthalate esters in the base powder from different representa-
tive enterprises in China were analyzed, to evaluate the safety of phthalate esters exposure, and to provide the
reference for prevention and industry supervision. Methods Dietary intake of phthalate esters from goat milk
powder in different ages of infants was simulated by Monte Carlo simulation, and health risk associated with
phthalate esters intake was evaluated by applying a reference dose (reference dosed, RfD) developed by Envi-
ronmental Protection Agency of USA. Results Simulated DEHP intake (90% confidence interval) in three
groups of infants, the carcinogenic risk values of 0~6 month, 6~12 month, 1~3 year-old was 1.56x107,
2.16x107, 1.33x107a™, respectively. Risk values caused by DEHP are all below the standard recommended
(1.0x10™* a™") by US Environmental Protection Agency. The risk values of three groups of infants caused by
DEHP, DCHP, DIBP, DBP are all lower than 1 at the 99 percentile, and they are under the risk control stan-
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dard. Conclusion

It is safe to use goat milk powder to produce infant formula powder.
KEY WORDS: whole goat milk powder; phthalate esters; contamination; exposure evaluation; Monte Carlo
simulation
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Table 3 Summary of concentrations for 4 phthalate esters in 150 samples
/ / / / /
mg/kg mg/kg mg/kg mg/kg mg/kg
DIBP LOD 0.6311 0.1093 LOD LOD 42.67% - -
DBP LOD 10.5179 3.0786 0.3297 LOD 76.67% 50.67% 0.3
150
DCHP LOD 1.5973 0.2228 0.0799 LOD 67.33% - -
DEHP LOD 1.7969 0.2333 0.0698 LOD 60% 1.33% 1.5
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Table 4 Simulated DIBP intake from goat milk powder in different ages of infants
DIBP (90% Y(ng/(kg-d))
P50 P75 P90 P95 P99
0 6 0.4223+0.8531 0.1192 0.5710 0.9536 1.5197 2.5490
6 12 0.5861+1.2065 0.1655 0.7926 1.3236 2.1092 3.5378
12 36 0.3616+0.7837 0.1021 0.4890 0.8167 1.3015 2.1830
F5 AEIFEEEEELY/LRTEN DBP HIRFITMER
Table 5 Simulated DBP intake from goat milk powder in different ages of infants
DBP (90% ) (ng/(kg-d))
P50 P75 P90 P95 P99
0 6 8.3340+2.1962 1.5270 11.9430 30.1620 41.3760 50.0970
6 12 11.9850+3.0612 2.1200 16.5750 41.8600 57.4300 69.5300
12 36 7.3935+1.8382 1.3065 10.2285 25.8055 35.4355 42.9025
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Table 6 Simulated DCHP intake from goat milk powder in different ages of infants
DCHP (90% Y(ug/(kg: d))
P50 P75 P90 P95 P99
0 6 1.0620+0.2036 0.3807 2.0853 2.6700 3.0453 7.0425
6 12 1.4740+0.3159 0.5285 2.8945 3.7060 4.2270 9.7730
12 36 0.9095+0.2153 0.3260 1.7860 2.2865 2.6080 6.0315
RT7T TEEHRBRBHILBESERX DEHP MRZETMEER
Table 7 Simulated DEHP intake from goat milk powder in different ages of infants
DEHP (90% Y(ug/(kg-d))
P50 P75 P90 P95 P99
0 6 1.1124+0.4026 0.2856 2.0937 3.0039 3.3375 7.8039
6 12 1.5435+0.3375 0.3965 2.9060 4.1690 4.6325 10.8315
12 36 0.9525+0.2983 0.2445 1.7930 2.5725 2.8585 6.6835
4 7 ,0 6 6 12 (ECB) 0 3 DCHP TDI
12 36 3 DIBP 20 pg/(kg bw-d), 3 12 TDI 25 pg/(kg
DCHP DEHP , DBP bw-d)!"”! DIBP , Benson
DIBP DCHP DEHP, (90%CT) 0.8 mg/(kg bw-d)"
8.3340 11.9850 7.3935 pg/(kg-d), (SCF) DEHP
(P99) 50.0970 69.5300 42.9025 pg/(kg-d) (ADI) 50 pg/(kg bw-d)?"
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, (221, EPA RfD 100 pg/(kg
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