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A  

± f ±

± 1 - 3
22 9 6 336

r ä (2- )
DEHP  º DINP

6 DEHP  DINP -n-
(DBP) (BBP)

º (DIDP) - n-
(DNOP) Table. 1 ”

” ±

±

±

±

0.1% r ±

EU r ±  
p

― ±

2016 20.4 ton
± 4

DEHP 11.6 DBP 0.1 DIDP 0.3
DINP 7.7 ton 0.9

ton r 5
4 DEHP

DINP 2
9 ±

±

Hand-to-mouth
± μ f ±

±

± r 6

± f

SVOC f ±

± S ± SVOC
‐ ± f

± f ±  
69 100 µm 100-250 µm

LC/MS/MS 9 r  
r

r 25 r ä

155 mg 70.5 mg r 200 mg ±

r ± f

f ±

DEHP ± ±

― r DNOP DIDP f

± ― r 100 Bm 100-250 Bm
DMP DBP DEHP DINP DNOP f 100-

250 Bm r

f ±

± ±  
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ä ±

±6
GC/MS

± GC/MS
± 5

LC/MS/MS
e

SVOC 100 µm 100-
250 µm f

 
º

f ± 6 ±

º 100 µm
100-250µm

f ±

± 250 µm
± 6  

10 r

PTFE r

66
100 µm 100-250 

µm r

 
 
B  

1  
DEP

DMP BBP
2-  DEHP

º DINP
DBP  -n- DNOP

º DIDP 6
III

º DIBP
-d4 DEP-d4

-d4 DMP-d4
-d4 BBP-d4 (2-

)-d4 DEHP-d4 -d4 DBP-
d4  -n- -d4 DNOP-d4  

EDS-Pak Millipore Milli-Q 
Integral 3  

 
2  

MS-200
100 250 500 µm 3

± r 2
<100 µm 100-250 µm 5 

mg 10 mL  1 
mL 20 r

0.20 Bm
LC/MS/MS  

 
3 64 78 78 ±

 
Waters

ACQUITY UPLC
ACQUITY UPLC BEH C18 2.1 50 
mm 1.7 µm Waters

40 C 2.5 
BL 100mM

A B
0.35 mL/

0-0.5 A 80% B 60% 0.5-3.5 A
25% B 75% 3.5-7.5 A 5%

B 95% 7.5-11.5 A 5% B 95%
11.5-13.5 A 40% B 60%

20
Vevo TQ-

S Waters º ESI
2.0 kV

ö

e 7  
 
4  

PTFE

p

r ±

f

f ±

70 69
r 64

r

f 25
39% r

NIPH-IBRA#12156  
 

C  
1  

ä

r 70 64
f
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25
f 39% r

r

± ±

ä 155 mg
70.5 mg r 200 

mg ±

r

±

± 2-3
±

± S r

±

± 1
± ±  

 
2  

Table 1
DBP

DIBP DEHP DINP DIDP 100% r

DNOP 13.6 36.5%
r DNOP
±

± ± BBP
DBP DIBP DEHP DINP ―

r 2 DMP DEP
± 5.5 64.4%

16.4 84.7% 2
r

f

±  
 
3  

f ±

±

r

2
 

Table 2 DBP
100 µm 18.5 Bg/g 100-250 µm

17.7 µg/g r

18.1 8 16.6 µg/g ―

r 77 87 µg/g f

± 9,10 BBP DIBP
DINP

100 µm 138 µg/g 100-250 µm
188 µg/g r

139 2 129 µg/g 10 ―

r DEHP 100 µm
1381 µg/g 100-250 µm 1865 

µg/g r

810 1100 µg/g r

± r 11,12
± DEHP

r PVC
± f ±

8 PVC ±

2 r 90%
r ±

±  
 
4  

6
± º 100 µm

100-250 µm
f

± ± 100 µm
100-250 µm 2
± ±

f

±  g
±

DMP
DBP DEHP DINP DNOP f

100-250 µm
r 100-250 µm

― ± r

±

±

100 µm 100-250 µm
± ± f

± DEHP DINP

±

± ±  
 

 
p ‐

±

 
 
D  

69 100 
µm 100-250 Bm
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LC/MS/MS
9
r

r

r

25 r

± f

± ― r

DEHP r

DNOP DIDP f

± ―

r 100 µm
100-250 µm

DMP DBP DEHP DINP
DNOP f 100-250 µm

r

f

±

±

±  
 
E  
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