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There are no authoritative international RfD of DMP 
and DIBP at present, 1.07 mg/(d·kg) was used as RfD 
of DMP, based on the value 107 mg/(d·kg), the No 
Observed Adverse Effect Level(LOAEL) of general 
toxicity of Sprague Dawley rat[6], divided by the 
safety factor of 100 times, and ADI for the general 
population of 0.14 mg/(d·kg)[7] was used as the risk 
assessment RfD of DIBP. 

HQs of DMP, DEP, DIBP, DnBP, BBP, and DEHP 

were calculated according to their corresponding Ei,j 
and RfD respectively, HQs were summed to produce 
the hazard index (HI). HI were 0.001147 (1/872) and 
0.063396 (1/16) based on the median and maximum 
exposure level, both were far less than 1, which 
indicated there were little health risk from combined 
expose to the 6 phthalates, although several 
phthalates could be detected in some CRW samples 
(Table 3). 

 
Table 2. Detection Results of 16 Phthalates in 164 CRW Samples 

Concentration of Phthalates (Tij) (ng/mL) CRW in 
Different 
Packaging 

Types 

No. Phthalates Detection 
Number 

Detection 
Ratio(%) Minimum 

(P0) 
Median 

(M) 
Maximum 

(P100) 
Quartile 
range(Q) 

1 DMP 0 0.00 - - - - 

2 DEP 0 0.00 - - - - 

3 DIBP 0 0.00 - - - - 

4 DnBP 0 0.00 - - - - 

5 BBP 0 0.00 - - - - 

Urn Altar 
(n=16) 

6 DEHP 0 0.00 - - - - 

1 DMP 1 2.38 112.91 / / / 

2 DEP 0 0.00 - - - - 

3 DIBP 2 4.76 68.87 / 72.33 / 

4 DnBP 1 2.38 104.44 / / / 

5 BBP 0 0.00 - - - - 

Glass Bottles 
(n=42) 

6 DEHP 2 4.76 85.25 / 85.25 / 

1 DMP 13 21.67 51.95 83.52 149.86 54.77 

2 DEP 5 8.33 63.42 70.53 78.57 12.23 

3 DIBP 12 20.00 63.81 72.80 83.90 8.77 

4 DnBP 11 18.33 56.03 72.16 166.81 58.00 

5 BBP 7 11.67 63.45 73.27 166.52 65.85 

Plastic Buckets 
(n=60) 

6 DEHP 11 18.33 51.06 74.90 87.59 18.53 

1 DMP 10 21.74 52.22 87.87 174.32 60.86 

2 DEP 6 13.04 60.29 68.23 87.16 19.04 

3 DIBP 11 23.91 62.76 72.55 82.81 8.84 

4 DnBP 10 21.74 66.32 106.72 200.34 59.89 

5 BBP 3 6.52 67.78 69.75 83.41 15.62 

Plastic Bags 
(n=46) 

6 DEHP 9 19.57 59.50 74.99 88.51 16.42 

1 DMP 24 14.63 51.95 85.63 174.32 54.92 

2 DEP 11 6.71 60.29 70.25 87.16 15.16 

3 DIBP 25 15.24 62.76 72.38 83.90 8.44 

4 DnBP 22 13.41 56.03 97.81 200.34 53.40 

5 BBP 10 6.10 63.45 71.68 166.52 29.96 

Total 
(n=164) 

6 DEHP 22 13.41 51.06 76.15 88.51 15.37 

Note. ‘-’ not detected; ‘/’ not calculated. 
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Table 3. Exposure and Hazard Quotient of Phthalates from CRW in Adult Males in Shanghai 

Median Exposure Level of Phthalates from 
CRW in different Packaging Types(Ei,j) 

[ng/(d·kg)] 

Maximum Exposure Level of Phthalates from 
CRW in different Packaging Types(Ei,j) 

[ng/(d·kg)] 
Phthalates 

Urn 
altar 

Glass 
bottle 

Plastic 
Bucket 

Plastic 
Bag 

Total 

Hazard 
Quotient 
(HQ)(10-4) 

Urn 
altar 

Glass 
bottle 

Plastic 
Bucket 

Plastic 
Bag 

Total 

Hazard 
Quotient 
(HQ)(10-4) 

DMP 0.85 2.57 2.39 1.29 7.10 0.07 13.60 94.69 304.31 48.13 460.73 4.31 

DEP 0.85 2.50 2.06 1.16 6.58 0.08 14.20 33.82 59.84 29.52 137.38 1.72 

DIBP 0.85 2.61 2.26 1.28 7.00 0.50 11.54 95.78 63.73 38.83 209.88 14.99 

DnBP 0.85 2.57 2.27 1.31 7.01 7.01 12.97 112.380 106.51 88.29 320.15 320.15 

BBP 0.85 2.50 2.18 1.10 6.64 0.33 11.58 41.00 353.13 46.35 452.06 22.60 

DEHP 0.85 2.61 2.28 1.23 6.97 3.49 11.62 85.10 399.57 44.18 540.47 270.24 

Total (HI) - - - - - 11.47 - - - - - 633.96 

 
The maximum permitted specific migration limit 

(SML) for DnBP, BBP, and DEHP in EU is 0.3 mg/kg, 
30 mg/kg, and 1.5 mg/kg respectively[8]. The 
maximum permitted SML for DnBP, DEHP in China is 
0.3 mg/kg and 1.5 mg/kg respectively[9]. In the 164 
CRW samples, the detected concentrations of the six 
phthalates were 51.06-200.34 ng/mL, the value of 
DnBP, BBP, and DEHP does not exceed the standards 
of China and EU. Literature showed that the 
plasticizer often could be detected in Chinese liquor, 
such as DnBP and DEHP, which mainly could be 
explained by the widely use of plastics in the storage 
and transportation process[10]. The sources of 
phthalates of CRW may also be primarily related 
with the two process of storage and transportation, 
while the alcohol content in CRW is commonly 
8%-20% (volume percent), the dissolution of 
phthalates migration quantity is relatively limited. 

All values below LOD were set at LOD/2 before 
calculations were carried out, this calculation tended 
to overestimate, because the detection rate of 
majority of phthalates in CRW were relatively low. 
On the basis of overestimated, cumulative risk 
assessment of the 6 detected phthalates were 
performed, HI obtained were far less than 1, which 
indicated the health risk of phthalates exposure from 
CRW to adult males in Shanghai is relatively small. 
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