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Grubbs
1%
80 110% RSD, 10%
RSD; % RSDr % RSDr 25%
RSD;
10% RSDr  25%
PE JSM P700-1
9.1 ng/g JFE
PP 113-01-002
169 ng/g KRISS
PE PE 017 g
PE 1.00 g
PP PP 0.09 g
4 PP
19 1.00g
As03 2
1 2 Hg/g
ISO 5725-2 JIS
Z 8402-2 Cochran 1g
Grubbs 1—10 10mL
1%
2
80 110% 250 50
520 16
200
RSD; % RSDgr % 1-4 10mL
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0.1

DEHP 1 /mL
PVC Hg
DBP 0.1
BBP
DNOP
DINP 0.1
DIDP
DINP 0.1
PVC
0802001 14 8 2 0906 4 22 9 6
0812 1 23 8 12
1.0 1g
3 7 30mL : s0mL
37 40
50 mL 100 mL GC-FID
5 mL 100 mL 10 GC/MS
0.25 mm 0.25 mm
15 30m
0.1 pum 0.25 pym
0 20 200 1o 100 20 320 10
50 20 200 10
GC 320 10
250 250
- DEHP 10
DEHP 15
4 DNOP DEHTP
4)
21 12 14 6
21 6 8 25 2 18 28 7
26 6
DEHP 510
DBP
BBP DNOP DINP 6
DIDP
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PVC PvC
11)
2
GC/IMS ATBC
20%
B
4 1 mm
26 lcm
9 59
9 28
2 2 20 2
1 2 3 4
PVC 312 312 312 312
DBP 0.48 0.32 0.60
BBP 0.48 0.60 0.32
DEHP 0.48 0.60 0.32
DNOP 0.48 0.32 0.32
DINP 0.48 0.60 0.32
DIDP 0.48 0.32 0.60
DEHTP 0.48 0.32
DCHP 0.48 0.32
80 80 80 80
3.2 3.2 3.2 3.2
3.2 3.2 3.2 3.2
1.6 1.6 1.6 1.6




PVC P=800
DBP  >99.5% DEHP
>99.0%
BBP >97%
(2- ) DEHP >
98%
-n- DNOP  >98%

DINP > 98%

DIDP > 98%

DCHP  >99%

(2- )
>98% ACROS
ATBC >97%

DEHTP

OT-4T
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10 2

ISO 5725-212
Cochran

1%

RSDr %

RSD:

RSDr  25%

JISZ 8402-213
Grubbs

RSD: %

14), 15)

10%



0.1%

0.1% 1mg/g
(2- ) DEHTP
DNOP DCHP
DEHP
3, 16-17)
1 4 DEHTP 2
4 DCHP
10 2
F
DBP BBP DEHP DNOP
4 20
11 3.2%
DINP DIDP 2
39 89%
4
F 0.32 2.50 F
3.02
GC/MS
GC/IMS

RSD
% F
1 DBP 1.9 0.61
DEHP 2.3 0.94
DINP 8.9 0.84
2 BBP 2.0 0.53
DNOP 2.8 2.50
DIDP 4.7 1.15
3 DBP 1.1 1.24
BBP 1.9 0.86
DEHP 2.1 0.82
DNOP 3.2 0.32
DINP 4.5 0.89
DIDP 3.9 0.87
4 DBP 1.7 1.20
BBP 1.8 1.71
DEHP 1.9 1.28
DNOP 2.5 0.89
DINP 6.2 1.49
DIDP 4.6 0.47
F 3.02
2
A 100
20 /min-320 (10min) DEHTP DNOP
B 50 (1min)-20 /min-200 -10
/min-320  (10min) 2
8
4 A B
10 A
9 B
S A A 100
(5min)-20 /min-320  (10min)
2 250
C 240
C N d
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* DBP BBP DEHP DNOP DINP DIDP
E A 7.8 9.7 10.4 11.1 10.7-12.2 11.1-12.8
F A 8.7 10.8 11.6 12.5 12.3-13.7 13.0-14.5
A 7.5 9.3 10.0 10.7 10.4-11.4 10.8-12.1
J A 7.8 9.8 10.5 11.3 10.5-12.7 11.2-13.3
M A 7.2 9.1 9.7 10.5 10.0-11.4 10.5-11.8
N A 8.5 10.4 11.1 11.8 11.7-12.7 12.0-13.4
A 7.4 9.3 10.0 10.7 10.3-11.8 10.5-12.5
A 6.7 8.6 9.4 10.1 10.0-10.8 10.3-11.2
A 7.9 9.7 10.5 11.2 11.3-12.2 11.3-12.8
T A 7.6 9.6 10.3 11.1 10.6-12.2 10.5-13.3
S A’ 12.1 13.9 14.6 15.4 15.0-16.2 15.4-16.8
B 11.5 14.5 15.9 17.2 17.0-18.6 17.8-19.6
B B 10.9 13.8 15.2 16.6 16.3-17.7 17.1-18.6
B 11.8 14.8 16.2 17.6 17.3-18.8 18.0-20.0
B 11.3 14.4 15.8 17.2 17.2-18.4 18.5-19.4
B 10.8 13.8 15.2 16.6 16.8-17.4 17.5-18.5
| B 11.1 14.1 15.4 16.8 16.7-18.1 17.4-19.2
B 10.9 13.9 15.3 16.6 15.9-18.0 17.1-19.0
L B 11.2 14.2 15.6 17.0 16.3-19.0 17.0-19.8
B 11.7 14.8 16.1 17.5 17.1-18.9 17.6-20.0
* A 100 -20 /min-320 (10min), A" 100 (5min)-20 /min-320 (10min),
B 50 (Imin)-20 /min-200 -10 /min-320 (10min)
DIDP 103 145 17.0 20.0
2 A DEHP S A
10 B DEHP A 5
15
A A 5
10 94 116
9 152 16.2
C
2 S 3
DEHP
DBP 6.7 87
109 11.8 BBP 86 108 13.8
148 DNOP 101 125 16.6 17.6
DINP 100 137 16.3 19.0
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DCHP  / DEHTP /) 140
BBP m/z
P Y
DEHP DNOP
MDEHTP m/z 279
DINP
m/z 293
DIDP
m/z 307
T T T T T L L T T T T T |
6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0
B
DBP DCHP peyp DNOP
BBP \4 >/ ¢ DEHTP m/z 149
S M .
DEHP DNOP
DEHTP
m/z 279
DINP
m/z 293
DIDP
m/z 307
S
100 120 140 160 180 20.0

A 100 -20 /min-320 (10min)
B 50 (1min)-20 /min-200 -10 /mMin-320 (10min)
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W
a 12 w X y
1
2
B M
b 6 4 z DINP
3
2 1 2 DINP
1 CAS No. 28553-12-0
b 68515-48-0 2
2 19 7z DINP CAS
d 1 No. 68515-48-0
CAS No. 28553-12-0 DINP
2 CAS No. 68515-43-0 DINP
w X M
M
ng/mL w X y z
DBP 1 30624 29615 31759 -
BBP 1 9068 8920 9389 -
DEHP 1 12760 12679 12600 -
DNOP 1 934 924 931 -
DINP 10 19463 18703 19081 12856
DIDP 10 15431 14998 15309 -
5
11 (6] ll 5 12 (0] . 11 0 11 5 12 0 1I0.5 1|1.0 lll.5 1|2.0 1I0.5 lll.O l;l..5 ll2.0

DINP m/z 293



1 BBP DNOP DIDP
2 DBP DEHP DINP
1 DNOP
DEHTP 2 DEHP
DCHP 1 2
0.5mg/g
1
mg/g 0.1%
1 DNOP 2
DEHTP DNOP 2 DEHP
7 DCHP DEHP
23
DEHTP  DNOP
B
2
D P D B
DEHTP
DNOP
DEHTP  DNOP
m'z 279 m/z 149
SCAN
m'z279  m/z149
DEHTP m/z149
DNOP
6

DNOP

16, 19, 20)

6
DEHTP
19, 20)
DNOP
m/z 279
m/z 149
m/z112 m/z167 m/z261
DEHTP DEHTP
DCHP
DCHP DHEP
DCHP DHEP A
DCHP DHEP
B
2 DEHP
m/z 149 m/z 149
DEHP
m/z 167 m/z 207
DCHP
DEHP
16, 19, 20) DCHP
6
DEHP
DEHP DCHP
m/z 249 m/z 279
m/z 249
DCHP m/z279 DEHP
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DNOP 70 DEHTP

149
112 129 207
57
83 167 261
207
1 2= I
‘\ h\m;”w” A ‘\ : H‘“‘M‘M‘H‘h‘“w\‘\}‘\\!\w‘\“\‘\‘wh v I, \“ i e ‘ — ‘ S —
40 80 120 160 200 240 280 320 40 80 120 160 200 240 280 320
m/z m/z
DNOP DEHTP
1
DCHP 149* DEHP
149
Te7 57
|| EDae oo i
—_— w‘ ol H‘ NIV NN S A ‘ H“HH‘_HJ\“‘M LL, b el ‘ L ‘
120 160 200 240 280 320 40 80 120 160 200 240 280 320
m/z m/z
DCHP DEHP
[
48-0 CASNo. 68515-
48-0 DINP CAS No. 68515-48-0 DINP
M DINP M  DINP
M
DINP M
DINP CAS No.

28553-12-0 DINP CASNo. 68515-



1 3 4
1.2 mg/g 0.8 mg/g 1.5 mg/g
2 B b w 0.98, 1.01 0.65, 0.72 1.57, 1.47
B *? B b X 1.25,1.15 0.87, 0.90 1.47,1.61
"1 B b X 0.96, 0.95 0.72, 0.73 1.36, 1.33
2 B a w 0.85, 0.85 0.74, 0.73 1.01, 0.98 9
"2 A b w 0.99, 1.01 0.80, 0.79 1.45, 1.47
A ¢ w 1.02, 1.04 0.76, 0.75 1.53, 1.58
G ™2 A b w 0.92, 0.99 0.75, 0.77 1.44, 1.38
B a w 1.04, 1.03 0.73,0.76 1.37, 1.40
2 B d w 1.11, 1.09 0.83, 0.82 1.46, 1.50
J A a X 1.07,1.10 0.79, 0.71 1.50, 1.47
B a w 0.84, 0.81 0.65, 0.62 1.19,1.16 9
B a X 1.03, 0.91 0.78, 0.70 1.59, 1.48
M A b y 0.57, 0.60 0.5, <0.5 0.91, 0.88
"1 A a w 1.01, 1.02 0.76, 0.76 1.45, 1.45
A a X 0.99, 1.05 0.78, 0.81 1.52, 1.61
A a w 0.97, 0.93 0.71, 0.70 1.37, 1.37
B a w 1.00, 1.15 0.78, 0.78 1.50, 1.47
A a X 1.07, 1.09 0.78, 0.79 1.49, 1.48
s " A a w 1.15,1.18 0.87, 0.86 1.49, 1.56
T A a X 1.00, 1.08 0.80, 0.79 1.46, 1.54
1.02 0.76 1.43
RSD, 4.2 3.1 3.1
RSDg 9.6 8.0 10.1
1.03 1.00 0.78 0.75 1.48 1.38
RSD, 3.1 5.3 2.6 3.7 2.6 3.8
RSDg 6.5 12.4 5.6 10.2 4.5 13.8
1.01 1.02 0.76 0.77 1.41 1.45
RSD, 4.7 3.9 3.4 3.0 2.8 4.1
b RSDg 10.2 10.4 7.7 10.3 12.0 6.2
1.00 1.05 0.75 0.78 1.40 1.49
w RSD, 3.7 4.9 2.3 4.1 2.5 4.0
X RSDg 10.1 8.6 8.3 7.5 11.7 5.6
RSD, RSDg
*1 C N , S GC
*2 2
c 1%

g 1%



2 3 4
1.2 mg/g 1.5 mg/g 0.8 mg/g
2 B b w 2.20, 2.35 1.40, 1.48 1.12, 1.04
B *? B b X 2.07, 2.13 1.99, 2.01 1.31, 1.45°
"1 B b X 1.07, 0.99 1.02, 1.03 0.61, 0.60
B a w 1.58, 1.57 1.56, 1.51 0.91, 0.89
"2 A b w 1.81, 1.84 1.68, 1.61 1.07, 1.03
A ¢ w 1.61, 1.64 1.61, 1.60 0.94, 0.95
G T A b w 1.66, 1.49 1.52, 1.54 0.97, 1.02
B a w 1.41, 1.41 1.43, 1.47 0.78, 0.79
2 B d w 1.62, 1.72 1.73, 1.71 0.94, 0.97
J A a X 1.39, 1.38 1.45, 1.32 0.86, 0.82
B a w 1.36, 1.29 1.31, 1.25 0.77,0.76
B a X 1.23,1.37 1.35, 1.22 0.85, 0.83
M A b y 0.80, 0.82 0.75,0.77 0.5, <0.5
"1 A a w 1.39, 1.35 1.28, 1.29 0.74,0.75
A a X 1.42, 1.57 1.34, 1.38 0.79, 0.83
A a w 1.36, 1.41 1.31,1.22 0.71, 0.71
B a w 1.53, 1.42 1.50, 1.50 0.89, 0.86
A a X 1.01, 1.01 0.95, 0.98 0.56, 0.56
s " A a w 1.32, 1.40 1.37,1.35 0.73,0.77
T A a X 1.22,1.28 1.26, 1.22 0.72,0.76
1.50 1.42 0.86
RSD, 4.1 3.0 3.8
RSDg 21.3 17.0 21.9
1.43 1.57 1.36 1.47 0.81 0.91
RSD, 4.0 4.1 3.1 2.9 2.8 4.4
RSDg 15.7 25.3 14.7 19.0 18.4 24.3
1.36 1.76 1.33 1.53 0.78 1.02
RSD, 4.0 4.5 3.7 2.3 2.4 5.4
b RSDg 10.7 27.9 11.5 23.1 11.7 27.3
1.57 1.37 1.47 1.32 0.88 0.82
w RSD, 3.8 4.6 2.4 4.0 2.8 5.1
X RSDg 17.3 27.1 10.3 25.8 14.7 32.8
RSD, RSDg
*1 C N , S GC
*2 2
c 1%

g 1%



DEHP

1 3 4
1.2 mg/g 1.5 mg/g 0.8 mg/g
2 B b w 1.33, 1.18 1.24, 1.29 1.17, 1.07
B *? B b X 1.57, 1.47 1.57, 1.61 1.25, 1.41
"1 B b X 0.93, 0.93 1.17, 1.18 0.77, 0.75
2 B a w 1.31, 1.30 1.49, 1.49 1.19, 1.11
"2 A b w 1.22,1.33 1.52, 1.49 1.10, 1.04
A ¢ w 1.26, 1.32 1.66, 1.66 1.04, 1.05
G 2 A b w 1.09, 1.23 1.46, 1.48 1.90, 2.05°
B a w 1.88, 1.53° 1.61, 1.66 1.13, 1.08
2 B d w 1.10, 1.16 1.42, 1.40 0.98, 1.01
J A a X 1.20, 1.13 1.40, 1.29 0.94, 0.90
B a w 1.13,1.10 1.31, 1.26 0.92, 0.90
B a X 1.11, 0.97 1.38, 1.24 1.00, 0.98
M A b y 0.73,0.72 0.93, 0.94 0.87,0.85
"1 A a w 1.06, 1.09 1.33,1.34 0.88, 0.88
A a X 1.07,1.17 1.36, 1.44 1.98, 2.08"
A a w 1.00, 1.10 1.26,1.18 1.57,1.68"
B a w 1.09, 1.12 1.38, 1.36 1.86,1.79°
A a X 1.05, 1.07 1.30, 1.33 0.89, 0.91
s " A a w 1.28, 1.23 1.51, 1.49 1.08, 1.12
T A a X 1.01, 1.01 1.28, 1.23 0.81, 0.87
1.19 1.40 1.01
RSD, 6.7 2.9 4.4
RSDg 16.2 10.2 14.8
1.14 1.24 1.40 1.39 0.96 1.04
RSD, 4.9 8.1 2.8 2.9 2.9 5.2
RSDg 9.4 20.7 9.8 11.2 11.0 16.8
1.17 1.23 1.37 1.40 0.98 1.07
a RSD;, 7.3 6.5 3.5 1.7 3.2 -
b RSDg 17.1 18.0 9.0 12.5 11.9 -
1.23 1.12 1.43 1.34 1.04 0.96
w RSD, 7.4 5.0 1.9 4.2 3.6 5.4
X RSDg 15.2 17.5 9.9 10.2 9.4 21.2
RSD, RSDg
*1 C N , S GC
*2 2
c 1%
g 1%

f DCHP DEHP



DNOP

2 3 4
1.2 mg/g 0.8 mg/g 0.8 mg/g
2 B b w 1.62, 1.75 0.71, 0.73 0.90, 0.81
"2 B b X 1.42, 1.47 0.98, 0.99 0.97, 1.10
"1 B b X 1.15, 1.08 0.66, 0.67 0.70, 0.68
B a w 1.36, 1.41 0.86, 0.81 0.62, 0.61
"2 A b w 1.42, 1.44 0.88, 0.86 0.84, 0.88
A c w 1.46, 1.47 0.83, 0.78 0.79, 0.82
"2 A b w 1.52, 1.36 0.97, 0.98 0.92, 0.97
B a w 1.27,1.32 0.79, 0.83 0.81, 0.80
"2 B d w 1.23, 1.34 0.76, 0.75 0.74, 0.77
A a X 1.18, 1.15 0.74, 0.69 0.75, 0.75
B a w 1.34, 1.39 0.75, 0.80 0.79, 0.74
B a X 0.97, 1.09 0.61, 0.57 0.73, 0.69
A b y 0.82, 0.85 0.5, <0.5 0.5, <0.5
"1 A a w 1.34, 1.32 0.74, 0.75 0.78, 0.80
A a X 1.29, 1.48 0.71, 0.76 0.77, 0.81
A a w 1.17, 1.25 0.67, 0.62 1.02, 1.01
B a w 1.41, 1.32 0.95, 0.91 0.84, 0.81
A a X 1.16, 1.20 0.69, 0.69 0.67, 0.67
"1 A a w 1.44, 1.51 0.91, 0.91 0.72, 0.82
A a X 1.14, 1.18 0.77, 0.75 0.74, 0.82
1.33 0.78 0.80
RSD; 4.6 2.9 4.6
RSDg 12.3 14.2 13.9
1.32 1.33 0.78 0.78 0.82 0.78
RSD, 4.7 4.5 2.9 3.0 4.2 5.0
RSDg 10.5 14.6 13.4 15.9 12.6 15.7
1.28 1.42 0.76 0.84 0.77 0.88
RSD; 4.6 5.0 3.4 1.3 4.0 5.9
RSDg 10.5 14.8 13.3 17.4 12.9 15.1
1.39 1.21 0.81 0.73 0.82 0.77
RSD; 4.1 5.5 2.8 3.1 4.1 5.4
RSDg 9.2 12.9 11.8 17.1 12.7 16.4
RSD; RSDg
*1 C N , S GC
*2

1%
1%



DINP

1%
1%

1 3 4
1.2 mg/g 1.5 mg/g 0.8 mg/g
"2 B b w 1.35,1.16 1.23, 1.25 0.87, 0.86
2 B b X 1.60, 1.47 1.55, 1.57 1.02, 1.03
"1 B b X 1.26, 1.30 1.33, 1.30 0.67, 0.65
B a w 1.41, 1.43 1.81, 1.83 0.99, 0.96
2 A b w 1.34, 1.39 1.60, 1.77 0.88, 0.90
A c w 1.49, 1.53 1.75, 1.79 0.90, 0.91
"2 A b w 1.36, 1.54 1.82, 1.80 0.97, 0.93
B a w 1.41, 1.43 1.86, 1.81 0.88, 0.86
"2 B d w 1.40, 1.40 1.54, 1.55 0.80, 0.79
A a X 1.27,1.31 1.71,1.71 0.79, 0.81
2 B a w 1.53, 1.49 1.82, 1.72 0.77, 0.76
B a X 2.31,2.11°9 2.41, 2.50 1.26, 1.31
A b z 1.28,1.36 1.54, 1.56 0.75,0.70
"1 A a w 1.37,1.39 1.66, 1.66 0.81, 0.83
A a X 1.19, 1.18 1.47,1.62 0.79, 0.75
A a w 1.40, 1.27 1.84, 1.68 0.85, 0.88
B a w 1.40, 1.35 1.77,1.79 0.96, 0.92
A a X 1.14,1.14 1.35, 1.41 0.68, 0.64
"1 A a w 1.52, 1.64 1.90, 1.87 0.79,0.91°
A a X 1.20, 1.38 1.38, 1.60 0.75, 0.79
1.42 1.68 0.87
RSD, 5.2 3.8 3.1
RSDg 16.3 15.8 16.4
1.35 1.40 1.67 1.61 0.83 0.86
A RSD, 5.3 4.4 4.8 1.9 3.9 1.7
B RSDg 10.8 7.6 9.9 14.6 10.5 14.0
1.36 1.38 1.69 1.52 0.83 0.88
a™ RSD, 4.2 6.9 4.2 3.6 3.8 1.8
b RSDg 10.0 9.8 9.9 16.2 11.1 15.6
1.42 1.29 1.71 1.50 0.87 0.78
w RSD, 4.8 5.0 3.2 5.2 3.3 2.4
X3 RSDg 7.1 11.2 10.4 10.1 7.7 17.2
RSD, RSDg
*1 C N , S GC
*2 2
*3 L



DIDP

1%
1%

2 3 4
1.2 mg/g 0.8 mg/g 1.5 mg/g
2 B b w 1.23, 1.39 0.69, 0.80 1.40, 1.30
"2 B b X 1.30, 1.30 1.16, 1.15 1.52, 1.54
"1 B b X 0.82, 0.80 0.68, 0.68 1.21, 1.13
B a w 1.10, 1.41 0.91, 0.85 1.28, 1.15
"2 A b w <0.25, <0.25 0.98, 0.94 1.37, 1.43
A ¢ w 1.21, 1.27 0.92, 0.93 1.49, 1.52
"2 A b w 1.62, 1.34 1.07, 1.09 1.71, 1.82
B a w 1.03,1.12 0.90, 0.92 1.70, 1.47
2 B d w 1.08, 1.19 0.82, 0.83 1.38, 1.35
A a X 0.86, 0.89 0.66, 0.62 1.07, 1.09
2 B a w 1.26, 1.28 1.07, 1.03 1.38, 1.23
B a X 1.63, 1.79 1.28, 1.33 2.06, 2.07
A b y 0.70, 0.70 0.5, <0.5 0.89, 0.86
1 A a w 1.11, 1.09 0.78, 0.76 1.45, 1.45
A a X 1.11, 1.38 0.90, 0.89 1.53, 1.60
A a w 0.95, 0.98 0.70, 0.75 1.27,1.31
B a w 1.29, 1.27 0.97, 0.94 1.59, 1.52
A a X 1.13, 1.07 0.81, 0.75 1.26, 1.33
"1 A a w 1.37, 1.40 1.09, 1.01 1.29, 1.55
A a X 0.83, 0.89 0.69, 0.69 1.06, 1.15
1.19 0.90 1.42
RSD, 8.1 3.6 5.4
RSDg 20.0 19.9 17.0
1.14 1.24 0.85 0.94 1.39 1.46
RSD, 8.4 7.8 3.6 3.7 5.2 5.5
RSDg 20.1 20.0 18.1 21.1 15.4 18.9
1.18 1.23 0.89 0.92 1.41 1.44
RSD, 8.0 - 3.7 4.1 6.3 3.8
RSDg 21.0 - 21.3 22.3 19.5 15.6
1.23 1.13 0.91 0.88 1.43 1.40
w RSD, 8.3 7.7 3.9 3.0 6.3 3.1
RSDgr 13.4 29.0 13.6 29.5 11.4 25.2
RSD, RSDg
*1 C N , S GC
*2



1 D P 2 DEHTP
DNOP DNOP  DEHTP
4
DNOP
2 7 FGL MO
P Q DCHP DEHP
DEHP DCHP
4 DEHP F L 2
2 DEHP DCHP
DEHP
GOP Q 4
DEHP DCHP
M
DEHP
DCHP
4 DEHP GOP
Q 4
DINP 3
L
1
2 3
5%
DIDP
L  DINP
DIDP
4

L
(1) DBP
DBP
Grubbs 2
RSD,
RSDr 8.0 10.1%
A
(2 BBP
BBP
Cochran 1
RSD,
RSDr 17.0 21.9%
DBP
RSDr
a
w
b
a
2
5 A B E G

DINP

31 42%

3.0 41%

DBP

RSDr



BBP 2

(3) DEHP
DEHP

Cochran 1
RSD, 29 6.7%

RSDr 10.2 16.2%

DEHP 3

(4) DNOP
DNOP

RSD: 29 4.6% RSDr 123 14.2%

RSDr

DNOP 2

(5) DINP
DINP

Grubbs 4 Cochran
1
L
3 4
Grubbs 5%
L DBP BBP DEHP
DNOP
RSD, 3.1
52% RSDr 15.8 16.4%
DINP
1
DINP
DEHP
L
DINP
3
(6) DIDP
DIDP
L 3
E 2
RSD, 3.6
8.1% RSDr 17.0 20.0%
DINP

w RSDR



A

RSDr
11)
PvC
RSD, A
RSDr
DEHP DNOP
A
DINP DIDP
DINP
a
DNOP RSDgr
a
3

RSD:

22
RSDr

B
DBP BBP
B

RSDr
DIDP

RSD;
BBP

BBP
DNOP
2 1
RSD,
w X BBP
DNOP DINP DIDP RSDgr X
w
w 6
6
w
RSDr
BBP DNOP
2
2
1
1
20
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110

DIDP

m/z 149

DNOP DINP
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2
1pg/mL
1 4
DNOP 2 DEHP
DEHTP
DNOP DEHP
(1) bBP
DBP
3 0.76 mg/g
1.43mg/g D
(2 BBP
BBP
2 3
mg/g R 3

4 0.86 mg/g

1
DCHP
1
4
1.50 1.42

(3) DEHP
DEHP

mg/g

(4) DNOP
DNOP

0.80 mg/g

G
B
1.19 1.40
b
4 0.78
b
2
BBP
1.33 mg/g
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(5) DINP 1
DINP

1 3 1.42 1.68
mg/g
4 0.80
0.87 mg/g mg/g 1.1 mg/g
5
0.80 1.1 mg/g
B G DNOP DIDP
14
(6) DIDP
DIDP
3 0.90 mg/g
2 1.19mg/g
3
6 B G H K L S
2 2 3
E J T 3
No.
0.76 40 0 100% DBP 3
0.78 35 5 88% DNOP 3
0.80 32 4 89% DNOP 4
0.86 30 10 75% BBP 4
4 0.87 30 10 75% DINP 4
1.42 mg/g 2 0.90 28 12 70% DIDP 3
3 .01 11 15 58% DEHP 4
1.02 12 28 70% DBP 1
1.19 2 38 95% DEHP 1
1.19 6 34 85% DIDP 2
1.33 0 40 100%  DNOP 2
1.40 0 40 100% DEHP 3
1.42 2 38 95% BBP 3
1.42 0 40 100% DINP 1
1.42 0 40 100% DIDP 4
1.43 2 38 95% DBP 4
1.50 0 40 100% BBP 2
1.68 0 40 100% DINP 3
0.80 mg/g 1.1mglg
85%
%
0.86 0.90mg/g %100
=100

70 75% 3 4



2 DEHTP  DNOP DCHP

1 DEHP DEHTP
DNOP
D
DEHTP
DCHP
6
22
DEHP
E
1
22
14 8 2 0802001
RSDr
2)
’ 2 9 6
0906 4
BBP DNOP RSDr 3)
2 23 8
12 0812 1
4) 21 6 8
http://www.mhlw.go.jp/
shingi/2009/06/txt/s0608-12.txt
5)
(2- )
DEHP 25 2
6)
‘ DBP 26 6
2 7
1 ‘ BBP
27 4

8)



DINP 27

10
9)
‘ DIDP 28
4
10)
‘ DNOP 28
.
11) 6

52, 309-313 (2011)

12) 1SO 5725-2 Accuracy (trueness and precision)
of measurement methods and results — Part 2 :
Basic method for the determination of

repeatability and reproducibility of a standard

measurement method (1994)

13) JIS Z 8402-2

(1999)
14)
1115001

19 11 15
15)
1224 1

22 12
24

16)

53, 19-27
(2012)

17) Motoh Mutsuga, et al: Evaluation of the
Equality of Non-Polar Capillary Columnsin
GC/MS Analysis of Food Contact Plastics,
American Journal of Analytical Chemistry, 4,
476-487 (2013)

18)
9 101-
106 (2002)
19)
DART-
OT/MS gNMR
26
(2014)
20)
DART-
OT/MS gNMR
27
(2015)



(2-
) DEHP
PvC
DEHP
PvC
DEHP
14 0802001 14
8 2 D DEHP
DEHP 0.1%
DEHP 1 ppm
1 pg/mL
1 cm? 2 mL
25
GC-FID
DEHP  1pg/mL
GC/IMS
DEHP

DBP

DIDP

21 12 14

2

18

DEHP

3-8)

21 6 8
DEHP
BBP
DNOP
DINP
2)
6
28 7 26 6
DEHP
DNOP DINP DIDP

25



mg/kg bw/day

LOAEL NOAEL

LOAEL NOAEL TDI
DBP 2.5 0.005
BBP 100 20 0.2 AGD
DEHP 10 3 0.03 AGD
DNOP 113 0.37
DINP 152 15 0.15
DIDP 75 15 0.15

LOAEL NOAEL TDI AGD
26
9) 9
6 8
2
10-12)
GC-FID
19
GC/MS 28
DBP BBP 10%
13)
GC/IMS 6
6
13)
1 3 10mL
25 mL
28 7 20
B 1
LC/IMS

99.5%



ng/mL

No- DBP BBP DEHP DNOP DINP  DIDP
1 1.1 1.2
2 4% 0.90 1.1
3 20%EtOH 1.2 0.90
4 1.1 0.90 1.1 0.90 9.0 11
3kV MRM
nz, >
279>149 (DBP) 313>91(BBP
DBP  99.8% 20V (DBP & BBP)
16 eV (DBP), 18 eV (BBP)
BBP  100.0% 4
4 GC/IMS
(2- ) DEHP
99.7% DBP BBP DEHP DNOP
-n- DNOP  99.4% 5ug/mL DINP DIDP 50 pg/mL
DINP 99.1% DBP BBP DEHP
DNOP 0.5~1.5 ug/mL DINP
DIDP  100.1% DIDP 5~15 pg/mL
GCIMS
DB-5MS (0.25 mmx 30 m,
0.25 um, Agilent Technologies )
100 -20 /min-320 (10min)
1 3 luL 250
1-3 LC-MSIMS 280
DBP BBP He 1.2mL/min( ) nz
50 pg/mL 149 (DBP BBP DEHP) 279 (DNOP)
1 2 293 (DINP) 307 (DIDP)
4% 3 20%
0.5~1.5 pg/mL
LC-MSMS
InertSustain Phenyl HP (2.1 mm i.d. 1 10 2
x 100 mm, 2.0 um, GL )
A 0.1% B 0.1%
B 50%-
25min - 100% 0.25mL/min
10 uL ESI (+) F



+5%

GCIMS

DBP BBP DEHP DNOP DINP DIDP

100 pg/mL

100 mL

10 mL

1 pg/mL

10mL
1mL

100 mL

10.0 mg
100 mL

1mL

1 pg/mL

1mL
1 pg/mL

1mL
10 pg/mL

10

1mL

1mL

10 mL

luL
DBP BBP DEHP DNOP
1 uL
DINP DIDP
10
mL mL
10mL
1 uL
0.25mm 30m
5%
0.25 um
100 20
320 10
250
280
DEHP 149 DNOP
DINP 293 DIDP
DEHP 10

100

DBP BBP
279

DBP BBP DEHP DNOP DINP DIDP



1 3
BBP DEHP
4 DINP

DNOP
DIDP

ISO5725-214
Cochran

1%

80 110%

RSD; %

16, 17)

RSD: 10% RSDr

ug/mL

4 DBP

JISZ 8402-219
Grubbs

RSDr %

80 110%

DBP

4%

DEHP

GC/IMS

DINP
10

BBP

20%

DINP

DIDP
DBP

1 pg/mL

1 pg/mL

DINP DIDP

10

10

DIDP

DEHP
DINP



DIDP GC/IMS

10
10
10
1 A 100 -20 /min-320
10 2 1 3 LC- (10min) 8 DEHTP DNOP
MSMS 4  GCIMS B 50 (1Imin)-20 /min-200 -10
F /min-320  (10min)
S A
A’ 100 (5min)-20 /min-320
(20min)
1 A
DEHP 10 B
1 DEHP 15
97.9 102.1%
+5% A 10 94 111
B 9 152
16.1
DEHP
DBP 6.7 85 10.8
GC/MS 11.7 BBP 86 104 13.8 14.8
RSD RSD
ng/mL
ng/mL % ng/mL % %
1* DBP 1.1 1.11 5.8 1.96 1.10 4.8 196 98.3
BBP 1.2 1.18 5.7 1.84 1.15 6.1 1.62 98.2
2% DBP 0.9 0.89 49 0.97 0.88 55 1.19 98.7
BBP 1.1 1.10 5.3 0.94 1.08 8.8 0.29 98.7
3* DBP 1.2 1.11 5.3 0.12 1.09 8.5 0.22 98.2
BBP 0.9 0.87 7.0 0.35 0.86 6.1 0.45 98.4
4 DBP 1.1 1.07 4.1 0.48 1.05 1.8 0.49 983
BBP 0.9 0.93 4.6 201 0.95 1.5 0.52 102.0
DEHP 1.1 1.10 2.0 1.20 1.10 1.5 0.50 100.3
DNOP 0.9 0.88 4.1 1.50 0.90 1.6 0.27 102.1
DINP 9.0 8.55 2.6 0.55 8.37 1.2 075 97.9
DIDP 11 10.7 55 1.15 10.7 1.1 1.24 100.1
*LC/MS/MS , **GC/MS

F 3.02



GC

*1

GC
DB-5 30m x 0.25mm, 0.25pum He B 1.2 mL/min 250 1L
DB-5MS 30m x 0.25mm, 0.25pm He B 2.0 mL/min 250 1L
DB-5 30m x 0.25mm, 0.25pum He B 1.2 mL/min 250 1L
DB-5MS 30m x 0.25mm, 0.25pm He A 1.0 mL/min 250 1L
DB-5 30m x 0.25mm, 0.25um He A 1.0 mL/min 250 30:17? 1pL
HP-5MS 30m x 0.25mm, 0.25pm He A 1.0 mL/min 250 1L
DB-5MS 30m x 0.25mm, 0.25pm He B 2.47 mL/min ) 250 1L
VF-5ms 30m x 0.25mm, 0.25pum He B 2.0 mL/min 250 1L
InertCap 5MS/Sil  30m x 0.25mm, 0.25pm He A 1.33 mL/min ( ) 250 1L
HP-5MS 30m x 0.25mm, 0.25um He B 2.0 mL/min 250 3 1pL
DB-5MS 30m x 0.25mm, 0.25pum He B 1.22 mL/min 250 1L
Inert Cap 5MS/Sil 30m x 0.25mm, 0.25um He A 1 mL/min 250 1L
DB-5MS 30m x 0.25mm, 0.25pm He A 1.00 mL/min 250 5:1 1L
DB-5MS 30m x 0.25mm, 0.25pm He A 1.20 mL/min 250 1L
Restek Rix R-5ms  30m x 0.25mm, 0.25pm He A 1.48 mL/min 250 1L
InertCap 5MS/Sil 30m x 0.25mm, 0.25um He B 1.05 mL/min 250 1L
DB-5 30m x 0.25mm, 0.25pm He A 1.0 mL/min 250 1L
4 DB-5 30m x 0.25mm, 0.25um He A 1.29 mL/min 250 10:1 1pL
InertCap 5MS/Sil 30m x 0.25mm, 0.25pm He A 100.0 kPa 250 1L
*1 A) 100 -20 /min-320 (10min), ( A") 100 (5min)-20 /min-320 (10min), ( B) 50 (1min)-20 /min-200 -10 /min-320 (10min)
*2 DEHP DNOP 10 1
*3 10 1

*4



DBP BBP DEHP DNOP DINP DIDP

E A 7.8 9.7 10.4 11.1 10.7-12.2 11.1-12.8
F A 7.7 9.6 10.3 11.0 10.9-11.6 11.2-12.7
A 7.7 9.5 10.2 10.9 10.6-11.6 11.0-12.3
J A 7.8 9.8 10.5 11.3 10.6-12.5 11.0-13.4
M A 7.2 9.1 9.7 10.5 10.0-11.4 10.5-11.8
N A 8.5 10.4 11.1 11.8 11.7-12.7 12.0-13.4
A 7.4 9.3 10.0 10.7 10.3-11.8 10.5-12.5
A 6.7 8.6 9.4 10.1 10.0-10.9 10.4-11.4
A 8.0 9.9 11.0 11.7 11.4-12.6 11.7-13.5
A 7.6 9.6 10.3 11.1 10.6-12.5 10.3-13.5
S A 12.1 13.9 14.6 15.4 15.0-16.2 15.4-16.8
B 11.5 14.5 15.9 17.2 16.5-19.6 17.5-20.2
B B 10.9 13.8 15.2 16.6 16.3-17.7 17.1-18.6
B 11.3 14.4 15.8 17.2 17.2-18.4 18.5-19.4
B 10.8 13.8 15.2 16.6 16.8-17.4 17.5-18.5
| B 11.1 14.1 15.4 16.8 16.7-18.1 17.4-19.2
B 10.9 13.8 15.3 16.6 15.9-18.0 17.1-18.8
L B 11.2 14.2 15.6 17.0 16.3-19.0 17.0-19.8
B 11.7 14.8 16.1 17.5 16.8-19.1 17.6-19.9
* A 100 -20 /min-320 (10min), A" 100 (5min)-20 /min-320 (10min),

B 50 (Imin)-20 /min-200 -10 /min-320 (10min)

DNOP 101 11.8 166 17.5 DINP
10.0 12.7 159 196 DIDP 10.3
135 170 20.2

S A 5
A,

GC



BBP DEHP DNOP DINP DIDP

DBP

BBP

DBP

*1

*2

*2

*2

*2

*2

*2

*2

*2

*2

*2

*2

*2

*2

*2

y, Z

-10 /min-320 (10min)

B 50 (Imin)-20 /min-200

100 (5min)-20 /min-320 (10min),

A

-20 /min-320 (10min),

A 100

*1
*2



1 3 DBP 0.005

M DINP CAS 0.5ug/mL BBP 0.02 0.5ug/mL DEHP
No. 28553-12-0 CAS DINP 0.004 0.5 pg/mL DNOP 0.02 05
CAS No. 68515-48-0 png/mL
1 pg/mL

DINP  DIDP 005 5ugmL

4% 20%
1 3 DBP
BBP 0.002 0.25 DINP DIDP
0.01 0.25 ug/mL 10
1 pg/mL 0.005 0.5 ug/mL
1 pg/mL
1 3 4
DBP BBP DBP BBP DEHP DNOP DINP DIDP
0.05 0.05 0.5 0.5 0.5 0.5 5 5
B 0.01-0.05 0.01-0.02 0.1 0.2 0.2 0.1 1 1
0.05 0.05 0.5 0.5 0.5 0.5 5 5
0.25 0.25 0.25 0.25 0.25 0.25 2 2
0.05 0.05 0.05 0.05 0.05 0.05 5 5
G 0.05 0.05 0.5 0.5 0.5 0.5 2 2
0.05 0.05 0.5 0.5 0.5 0.5 5 5
| 0.05 0.05 0.05 0.05 0.05 0.05 0.5 0.5
J 0.05 0.05 0.5 0.5 0.5 0.5 2 2
0.01 0.01 0.05 0.05 0.05 0.05 0.5 0.5
0.05 0.05 0.5 0.5 0.5 0.5 5 5
M 0.05 0.1 0.05 0.05 0.05 0.05 0.5 0.5
0.05 0.05 0.5 0.5 0.5 0.5 5 5
0.05 0.05 0.05 0.05 0.05 0.05
0.05 0.05-0.5 0.05 0.5 0.5 0.5 5 5
0.002-0.005 0.01 0.005 0.02 0.004 0.02 0.2 0.2
0.05 0.05 0.05 0.05 0.05 0.1 0.1 0.1
S 0.05 0.05 0.5 0.5 0.5 0.5 5
T 0.05 0.05 0.5 0.5 0.5 0.5 5

ng/mL



M DINP
M
DINP
No. 28553-12-0
68515-48-0
68515-48-0 DINP
DINP
18,19)
2
1 3
DBP BBP
1
DBP
85.0% RSD, 4.1
11.2 14.0%
4%
BBP
91.9% RSD, 3.6
7.1 8.0%

20%

BBP 4

BBP

DINP CAS
DINP CAS No.
CASNo.

CAS No. 68515-48-0

M  DINP

BBP 4

95.9

6.0% RSDr

96.9

2.9% RSDr

DBP 3

DBP 2

BBP 1 B
DBP BBP
90.9 88.8% RSD, 3.1 3.5%
RSDr 16.1 14.6% RSD,
2 1
DBP RSDgr
1 3
20%
BBP
85.0 91.9%
4
4
6
DBP 1
Cochran 2
BBP
2 DBP BBP
98.4
97.5% RSD; 32% RSDr 6.4
9.0%
DEHP
3
DNOP
6
2
97.5
1045% RSD, 29 3.1% RSDr
10.7 11.8%
DINP



DIDP 1 2

97.0
10.6

95.7%

RSD, 3.7 11.6%

DBP

4.8% RSDgr
BBP
4

DNOP

2 DBP BBP X
RSD: 4
DNOP a

RSDr RSDI‘

DBP BBP DEHP

RSDr

RSDr

0.5 pg/mL

DEHP 1 pg/mL

100%
1.2 pg/mL

RSDr  10%
95%
0.8 pg/mL

0.9 ng/mL

1.1 pg/mL

1.2 ng/mL

ug/mL
ug/mL
ug/mL
ug/mL

RSD:

RSD:

0.64
0.72
0.88
0.96

0.80

0.96
1.08
1.32
144



1 3
1
DBP BBP DBP BBP DBP BBP
1.1 mg/mL 1.2 ng/mL 0.9 ng/mL 1.1 ng/mL 1.2 ng/mL 0.9 ng/mL
2 B b w 1.32,1.34" 1.27, 1.30 0.88, 0.86 1.05, 1.06 1.11, 1.11 0.81, 0.84
B 2 B b X 1.38, 1.22" 1.41, 1.19 1.00, 0.97 1.12, 1.17 0.56, 0.61 "9 0.47, 0.52"
B a w 1.13, 1.07 1.11, 1.02 0.91, 0.83 1.03, 0.94 1.28, 1.15° 0.89, 0.89
2 A b w 1.02, 1.01 0.99, 1.02 0.82, 0.82 1.02, 1.01 1.07, 1.12 0.81, 0.79
A c w 1.10, 1.11 0.85, 0.74" 0.87, 0.97 1.15, 1.15 0.89, 0.95" 061, <05"
G A b w 1.05, 1.03 1.00, 1.02 0.92, 0.90 0.95, 1.06 1.22, 1.25 0.91, 0.88
B a w 1.02, 1.13 0.94, 1.08 0.88, 0.89 0.98, 0.98 1.09, 1.15 0.68, 0.72"
2 B d w 0.99, 1.00 1.02, 1.04 0.85, 0.82 0.98, 0.98 1.12, 1.09 0.74, 0.73
J A a X 1.04, 1.04 1.11, 1.11 0.89, 0.88 1.05, 1.05 1.20, 1.15 0.89, 0.87
B a w 0.93, 0.92 0.95, 0.95" 0.74, 0.82 0.85, 0.84" 0.95, 0.96 0.70, 0.71"
B a X 0.99, 0.97 1.06, 0.93 0.84, 0.83 1.03, 1.03 1.07, 1.07 0.78, 0.78
M A b y 0.55, 0.55 <0.5. <05 0.51. 0.51 0.54, 0.57 0.75.0.73 <05, <05
A a w 0.93, 0.99 0.98, 1.02 0.88, 0.92 1.05, 1.06 1.17, 1.18 0.90, 0.87
A a X
A a w 1.00, 1.05 1.05, 1.10 0.84, 0.88 1.03, 1.09 1.19, 1.14 0.89, 0.87
B a w 1.15, 1.06 1.05, 0.96 0.87, 0.93 0.99, 1.04 1.13, 1.09 1.05, 0.93°
A a X 1.08, 1.00 0.80, 0.75" 0.97, 0.95 0.92, 0.93 1.42, 1.45" 0.77, 0.81
s A a w 0.91, 0.88 0.90, 0.88" 0.77, 0.77 0.89, 0.88 1.00, 1.00 0.73, 0.74
T A a X 1.03, 1.01 1.07, 1.03 0.82, 0.85 1.00, 1.02 1.07, 1.10 0.80, 0.82
1.06 1.02 0.87 1.01 1.09 0.80
95.9 85.0 96.9 91.9 90.9 88.8
RSD, 4.1 6.0 3.6 2.9 3.1 35
RSDg 11.2 14.0 7.1 8.0 16.1 14.6
2/17 4/17 0/17 1/17 3/17 4/17
0/17 0/17 0/17 0/17 2/17 1/17
RSD, RSDg
t 2 80% 110%
c 1% g 1%
*] S GC

*2



DBP BBP DEHP DNOP DINP DIDP
1.1 my/mL 0.9 ng/mL 1.1 my/mL 0.9 ng/mL 9.0 ng/mL 11 ng/mL
"2 B b w 1.03, 1.18° 0.82, 0.94 1.00, 1.11 0.86, 0.95 8.5,9.4 10.7, 11.7
B 2 B b X 1.05, 1.09 1.00, 0.99" 1.27, 1.25" 1.06, 1.03" 7.1, 7.4 9.1, 9.5
2 B a w 1.16, 1.16 0.92, 0.96 1.23, 1.24" 0.99, 1.04" 8.3, 8.3 10.7, 8.7
2 A b w 1.08, 1.10 0.91, 0.92 1.08, 1.08 1.11, 1.10" 6.1,6.9" 7.6,8.7"
A c w 1.02, 1.07 0.81, 0.84 1.16, 1.11 0.86, 0.83 7.7,7.8 9.2,9.4
G ? A b w 1.01, 1.12°¢ 0.89, 0.99 1.08, 1.22 1.09, 1.21" 8.3, 8.6 10.3, 10.6
B a w 1.06, 1.07 0.82, 0.84 0.87, 0.90 0.94, 0.96 8.6, 8.7 9.9, 10.0
|7 B d w 1.08, 1.11 0.91, 0.93 1.19, 1.19 0.99, 1.01" 9.8, 9.6 11.8, 11.9
J A a X 1.12, 1.14 0.91, 0.92 1.09, 1.12 0.94, 0.95 9.9,9.2 12.4,13.0"
2 B a w 0.92, 0.91 0.78,0.78 0.83, 0.83" 0.75, 0.75 8.3,7.8 10.3, 9.5
B a X 1.07, 1.06 0.84, 0.84 0.95, 0.94 0.83, 0.79 9.2, 8.8 10.6, 10.0
M A b y, 23 0.69, 0.71 <0.5, <0.5 0.77.0.85 0.70, 0.72 9.2,10.2 6.8.7.5
A a w 1.12, 1.10 0.91, 0.90 1.08, 1.07 0.92, 0.92 9.0, 8.8 10.8, 10.7
A a X 1.06, 1.10 0.81, 0.84 1.02, 1.05 0.76, 0.79 9.2, 9.6 11.3, 11.9
A a w 1.05, 1.07 0.84, 0.83 0.96, 0.96 0.86, 0.86 8.6, 9.1 10.8, 10.7
B a w 1.08, 1.07 0.99, 0.98 1.10, 1.10 1.05, 1.03" 9.9, 10.0 11.5, 11.9
A a X 1.22,1.23" 0.68, 0.69" 1.08, 1.07 0.88, 0.89 9.5, 9.0 11.7,11.1
s 1t A a w 1.00, 1.00 0.87, 0.88 1.07, 1.07 0.98, 0.96 9.0, 9.3 11.2, 11.7
T A a X 1.14, 1.14 0.91, 0.92 1.12, 1.12 0.94, 0.95 9.3, 9.9 9.0, 9.5
1.08 0.88 1.07 0.94 8.7 10.5
98.4 97.5 97.5 104.5 97.0 95.7
RSD;, 3.2 3.2 2.9 3.1 3.7 4.8
RSDg 6.4 9.0 10.7 11.8 10.6 11.6
1/18 2/18 3/18 6/18 1/18 2/18
2/18 0/18 0/18 0/18 0/18 0/18
RSD, RSDg _
t 2 80% 110%
c 1% g 1%
*1 S GC
*2 2 D DBP DEHP K DINP DIDP 2
*3 DINP z DINP y



1 2 3 4
DBP  BBP DBP  BBP DBP  BBP DBP BBP DEHP DNOP DINP DIDP
959  85.0 96.9 91.9 90.9 888 98.4 975 975 1045 97.0 957
A 923  80.6 97.1 92.5 951  92.7 99.5  95.9 98.2 1045 971  96.1
B 100.0 90.0 96.7 91.3 91.5  89.2 97.1 99.5 96.6 1045 96.9  95.2
a 92.2 827 95.8 89.6 947  91.3 98.6 95.6 94.2  100.7 100.6  98.0
w 952  84.1 95.6 91.1 91.6  91.3 96.8 98.4  96.7 106.6 955 947
X 97.8  87.2 99.9 93.8 - - 101.7  95.9 99.1 100.1 100.1  97.8
RSD, 4.1 6.0 3.6 2.9 3.1 3.5 3.2 3.2 2.9 3.1 3.7 4.8
2.8 3.7 3.2 2.9 2.4 2.2 2.7 3.1 3.1 3.1 3.9 3.6
B 51 7.4 4.0 2.8 3.7 4.4 3.8 35 2.7 3.2 35 6.1
a 4.1 5.3 3.7 2.5 3.2 3.7 1.0 1.4 1.0 1.8 3.2 4.9
w 35 4.7 4.2 3.2 3.3 3.6 3.8 3.9 3.5 3.5 3.7 5.3
X 5.3 8.1 1.6 1.7 - - 1.7 1.2 1.2 2.0 3.8 3.8
RSDr 11.2 14.0 7.1 8.0 16.1 14.6 6.4 9.0 10.7 11.8 10.6 11.6
6.1 12.7 7.0 7.9 13.0 7.2 5.9 9.1 5.5 12.4 11.3 13.1
B 139 13.6 7.5 8.6 7.4 13.7 7.1 8.9 15.5 11.9 10.3 10.2
a 7.4 10.2 7.0 7.4 11.3 11.4 7.3 9.4 10.9 10.2 6.4 10.1
w 11.1 12.0 6.6 8.3 9.1 11.8 6.3 7.3 11.5 12.0 10.8 11.2
X 125 19.1 7.9 7.8 - - 5.6 12.4 9.6 11.0 10.3 13.2
12 4 M
3 B M



BBP DBP BBP DNOP BBP BBP DBP DEHP DBP DBP DINP DIDP
3 2 4 4 2 1 1 4 4 3 4 4
0.9 0.9 0.9 0.9 1.1 1.2 1.1 1.1 1.1 1.2 9.0 11
0.80 0.87 0.88 0.94 1.01 1.02 1.06 1.07 1.08 1.09 8.7 10.5
* a
a
J a
* a
a
a
a
. o
a
S a
T a
* b
= b I
* b
G* b
M b
c
1> d
17 17 18
0 5
1 1 1 1 0 0 0 0
2 D 4 DBP DEHP 2 K 4 DINP DIDP 2
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104.5%
6 4
DBP 2
5
DINP DIDP
DINP 6
DIDP 4

95%

D
6
DEHP
E
1
14 8 2 0802001
2) 21 6 8
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DINP 27
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.
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14) 1SO 5725-2 Accuracy (trueness and precision)
of measurement methods and results — Part 2 :
Basic method for the determination of
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DBP DEHP BBP 0.1%
78
DINP
78
DIDP DINP
DNOP 0.1%
(2- ) DEHP PvC
DEHP
PvVC DEHP
0802001 14 8 2 DEHP
DEHP 0.1% 0.1%
DEHP 1 ppm 1 pg/mL
21 6 8
DEHP PvC
DBP BBP -n- DNOP
DINP DIDP
21 12 14 6 25 2
28 7 6
6
DEHP
DEHP 0.1%

DEHP 5



29

12

12



SUNATEC




0812 1 23 8 12

10
10 1
1 1
4 59
4% 20% 3 10 mL
1 25 mL

005 0.2% 05 2.0mglg
05 20ugmL DINP  DIDP 5 20pug/mL
4% 20%EtOH DEHP DNOP DINP
DIDP DBP  BBP

6
GCIMS DINP DIDP
10 10 mL - 100 mL
10 100 mL — 10 mL



0812 1

GC 2

14 8 2

GC

0.05% 0.5mg/g
0.5ug/mL DINP DIDP

No

23 8 12
(4)

5ug/mL  DINP

(2-

DIDP

GC/IMS

0802001



13 4%

4
DBP BBP DEHP

DINP DIDP

ug/mL

ng/mL

5 ng/mL
0.5 pg/mL  DINP

2
20%
DNOP
10 mL
mg/g ug/mL
<05 05
4
3

DIDP

DBP

5 pg/mL

BBP

100 mL



E-mail

70 120% 80 110%
RSD: 10%
RSDr  25%



GC/IMS
GC-FID

DBP BBP DEHP DNOP DINP DIDP 10.0 mg
100 mL 100 pg/mL
6 1mL
100 mL 1 pg/mL

6 1mL

100 mL 1 pg/mL
6 1mL

10 mL 10 pg/mL

DBP BBP DEHP DNOP DINP DIDP

DINP DIDP DBP BBP DEHP DNOP

DBP BBP
1mL 10 mL
1mL 1mL 10 mL
luL
DINP DIDP
1uL
DINP DIDP
100 mL mL

10 mL 1 uL



0906 4 2 9 6 GC/IMS
0.25 mm 30m
5% 0.25 um
100 20 320
250
280 DBP BBP DEHP 149 DNOP
279 DINP 293 DIDP 307
DEHP 10
(2- ) GC
50 1 20 200 10
320 10

DEHP

15



H28

1.
*1 No. *2 *3
5
2.
*4 *5
GCIMS 6890 /5975
3.
*6*7 Grade (%)
DBP 99.0
BBP
DEHP
DNOP
DINP 0.1 mg/mL Acetone
DIDP
300
Sigma-Aldrich HPLC
4.
*8 23
5.
*1 *2
*3 1 1 *4
*5 *6
*7
*8 30




H28
No. *1
*2
*2 DB-5,30mx 0.25mm, (0.25pm
He
*2 100 -20 /min-320 (10min)
1.0mL/min
*2 250
*2 280
*3 70eV
MS *3 230
1 pL
*4
*4
*5
DBP 7.3 149 205, 223
BBP 9.1 149 91, 206
DEHP 9.9 149 167, 279
DNOP 10.6 279 149
DINP 10.5-11.2 293 149
DIDP 10.8-11.9 307 149
R
pg/mL Ha/mt ( ) a7
DBP 0,1,510,15| 1 0.05 y=2.354x+0.0255 0.9995
BBP 0,1,510,15| 2 0.05 y=0.35x2-1.25x+0.5985 0.9995
DEHP 0,1,510,15| 1 0.05 y=2.354x+0.0255 0.9995
DNOP
DINP
DIDP
*1 *2
*3 *4 *5
*6 S/N *7 R? 3




H28

No
7/1 7/10
No 2
g *2 *1 | 1.0251 | 0.9986
DBP (mg/g) *3 0.999 | 1.012
BBP (mg/g)*3 0.902 | 0.856
DEHP (mg/g)*3 <05 <05
DNOP (mg/g)*3 <05 <05
DINP (mg/g)*3 1.001 | 1.201
DIDP (mg/g)*3 <0.5 <05
DBP ( ) *4 < >
BBP ( ) *4 < <
DEHP ( ) *4 < <
DNOP ( ) *4 < <
DINP ( ) *4 > >
DIDP ( ) *4 < <
DBP, BBP, DEHP, DNOP
DINP, DIDP
DBP
*1 *2 mg 3
*3 mg/g 3

*4




H28

1.
*1 No. *2 *3
5
2.
x4 *5
GC/MS 6890 /5975
3.
*6*7 Grade (%)
DBP 99.0
BBP
DEHP
DNOP
DINP 0.1 mg/mL Acetone
DIDP
300
Sigma-Aldrich HPLC
4.
*8 23
5.
*1 *2
*3 1 1 *4
*5 *6
*7
*8 30




H28
No. *1
*2
*2
*2
*2
10 1
*2
*3
MS *3
*4
*4
*5
DBP 7.3 149 205, 223
BBP 9.1 149 91, 206
DEHP 9.9 149 167, 279
DNOP 10.6 279 149
DINP 10.5-11.2 293 149
DIDP 10.8-11.9 307 149
R
pg/mL ug:(rsnL ) *7
DBP 0,1,510,15| 1 0.05 y=2.354x+0.0255 0.9995
DBP
DBP
DBP
BBP 0,1,5,10,15| 2 0.05 y=0.35x2-1.25x+0.5985 0.9995
BBP
BBP
BBP
DEHP 0,1,510,15| 1 0.05 y=2.354x+0.0255 0.9995
DNOP
DINP
DIDP
*1 *2
*3 *4 *5
*6 S/N *7 R?




H28

No
7/1 7/10
No *| 1 2 4% 3 20%EtOH 4

DBP (pug/mL) *2 0999 | 1.012 0999 | 1.012
BBP (pg/mL) *2 0.902 | 0.856 0.902 | 0.856
DEHP (ug/mL) *2 <05 | <05
DNOP (pg/mL) *2 <05 <05
DINP (ug/mL) *2 1001 | 11.22
DIDP (ug/mL) *2 <05 <05

DBP ( ) *3 < > < >

BBP ( ) *3 < < < <

DEHP () *3

DNOP ( ) *3

DINP( )*3

DIDP ( ) *3

DBP, BBP, DEHP, DNOP

DINP, DIDP
DBP

*1
*2
*3

pg/mL 3




2)

1)

ASQO3

2 ng/g

B
PE JSM P700-1
9.1ug/g JFE
PP 113-01-002
169 ug/g KRISS
PE PE 017 g
PE 100 g
PP PP 0.09 g
PP
1.00g
ASQO3
2 ng/g
25~27.9%
99.5%

N,N-



-4

050 g
100 ml
118 ¢
100 ml 1 01g 50%
2 100 ml
49 125 ml
250 ml g 100 mi
lg
20 mL 1-10 10 mL
ﬂ 10 mL -
@5 mL 450 550
@ 1-50
450 550
5 mL @3 mL
L ) |
15 mL
{
20 mL
10 mL
7
B
B

As,0;&L T2 pg/glF

16.5



100 ml Im AsO3

lung

As 100 mg/L

0.76 ml

uv-2700

KM-420
MS-09

lg

250
520

~2 5ml
2~3

29

ml

S15-UV-10

1-.10 10ml

50
16
200

1-4 10ml

5ml

10
40 ml

25 1

20ml
1-2 5ml
5ml 2~3
5ml 10
40 ml
249
30 525 nm
3
C
1
2
10



(As:03
(ng/g)
2 0.046,0.043,0.043,0.042,0.045
— 0.000,0.002,0.001,0.001,-0.001
2 0.043,0.042,0.043
PE
— 0.002
2 0.043,0.044,0.043
PP
— 0.002
D
535 nm 4
525 nm?
5
0.042 0.046
-0.001 0.002
0.004 0.003
E
1)
2015 p 1151-1152
PE PP (2015)
3 0042 2
0.043 0.043 0.044 p B-224 (2007)
3)
0.001 2015 p 1152 (2015)
4)

p B-75 (2016)



PvC

50

67.6

25

PvC

PVC
) DEHTP
DINCH
40%
PVC
DEHTP ATBC 9
ATBC (2- )
59.4 ng/mL 40 pg/mL
PVC

26

27

10 EN

EN

ATBC




40 2
EN 1
70 5 EN
EN 49 5
70 5 1
EN EN 1186-10
112
2016. 10
4)
112
2016. 10
5)
1
112
2016.
57 10
23-31 2016 6) Ozaki A, Kishi E, Ooshima T, Kakutani N,

Abe Y, Mutsuga M, Yamano T:
Determination of elements and residua
1) solvents in laminated films used for food
packaging, 6th International Symposium on
Food Packaging (2016. 11)

22 2016. 7) Nakanishi T, Kawamura Y, Sugimoto T, Abe
6 Y, Mutsuga M: Improvement of the test
2) methods for overall migration into vegetable
oil, 6th International Symposium on Food
GC Packaging (2016. 11)
112
2016. 10

3)



100

PvC
DINA
ATBC
(2-
(2- ) DEHP ) DEHTP
DINP DINCH
1,2
3 4 6) 2016
DEHP DINP DEHTP
6 ATBC DINCH
5)
PvC
7)
7)
(%)
(%)

Di(2-etheylhexyl) terephthalate (DEHTP) 335 65.9 13.2 0.06 41.3
o-Acetyl tributyl citrate (ATBC) 164 32.3 8.8 0.05 29.2
Diisononyl 1,2-cyclihexane dicarboxylate (DINCH) 101 19.9 10.0 0.05 39.8
2,2,4-Trimethyl-1,3-pentanediol diisobutyrate (TMPD) 82 16.1 3.4 0.05 19.0
Diisononyl adipate (DINA) 67 13.2 7.3 0.11 18.4
Dibutyl sebacate 34 6.7 0.07 0.05 0.16
Di(2-ethylhexyl) phthalate (DEHP) 33 6.5 6.8 0.05 17.8
Di(2-ethylhexyl) adipate (DEHA) 15 3.0 6.7 0.05 215
Tributyl citrate (TBC) 10 2.0 25.2 2.7 32.7
Diisobutyl phthalate (DIBP) 9 1.8 12.8 0.05 34.1
Dipropyleneglycol dibenzoate 8 1.6 2.6 0.07 75
Alkylsulphonicacid phenylesters 8 1.6 50.3 37.1 60.8
Di-n-butyl phthalate 6 1.2 17.6 0.10 38.3
Diisononyl phthalate 6 1.2 4.8 4.1 54
Tris(2-ethylhexyl) trimellitate 5 1.0 1.6 0.09 3.8




40%

8-11)

PCB

Milli-Q Gradient A10

2014
PvVC
DEHTP ATBC
DINCH 9
TDI
PvC
L-
B
PvC
50 2014
7 CAS
5
10 g
50 mL 5 mol/L
CAS (%) m/z m/z pg/mL
TMPD 6846-50-0 >97 71 43
DIBP 84-69-5 >98 149 223
TBC 77-94-1 >08 185 259, 129
ATBC 77-90-7 >90 185 259, 129
DEHA 103-23-1 >98 129 241,259 (01
DINA 33703-08-1 - 129 255
DEHP 117-81-7 >99 149 167, 279
DINCH 166412-73-8 - 155 281

DEHTP 6422-86-2

>98

261 149, 279

PCB

0.5 mol/L

10 mL



100 mL 0.5 mol/L

pH 6.8 pH 3.5
45 ¢ 03 g
0449 03 g
02g L- 30g 1,000
mL 0.5 5 mol/L
pH 6.8
35
1,000 pg/mL

9 0.01~50 pg/mL

50 mL IWAKI

GC/IMS 6890GC
5975MSD Agilent Technologies
NTT-2400 EYELA
VR-36D

MIR-H263-PJ

DB-5MS (0.25 mm i.d. x 30 m,

0.25 um, Agilent Technologies )
100 -20 /min-320 (10 min)

250
1 uL
He 1.0 mL/min
280
230
150
SIM

40

40

30

+

3x 25 cm

30

11)

15 cm?

mL

300

pg/mL
%

0.01 pg/mL

10

SIM

0.1 pg/mL



300 rpm

PvC 40 30
British
Standard BS 6684
13)
DEHTP ATBC
8) DINCH
1/100
DEHTP
8)
“Head over Heels rotator” 12)
9)
PvC

10,11)

40 30
Head over Heels rotator!?
VR-36D
pg/mL
(%)

DEHTP 1 32.0 322+16( 4.9) <0.1

8A 224 5.4+2.1(38.8) <01
ATBC 16B 29.0 48.0+ 8.7 (18.2) 0.24 +0.01 ( 3.8)
23C 292 327+19(58)  0.25+0.01( 2.9)
DINCH 9 39.0 236+1.7(7.1) 0.20 £ 0.10 (46.9)
44 305 27.0£6.8(25.1)  0.11+0.04 (37.2)

mean = SD (RSD, %), (n=3)



3x 2.5cm

3x 25cm

10%
=0.05

15x  1.25cm
DEHTP ATBC DINCH DEHTP ATBC
DINCH 3
0.2~2.3 mm pH
pH 6.8~75
15 cm? pH
4
2 pH
pH 6.8
p pH 3.5
1 9
2 pg/mL 10~15 pg/mL
pH 6.8
35
30 || ATBC DINCH
2 20
15 DEHTP +§
10 S —
5 o N —
0 vl
8A 9 62 16B 1B 45
(22.4%) (3.7%) (8.8%) (29.0%) (19.2%) (25.8%)

*p = 0.05



80 ATBC 0 pH6.8
70 mea @pH3.5
- o
E 60 3
2 DEHTP o it
§ DINCH
1 8A 24A 26 10 15A
(32.0%) (22.4%) (25.7%) (21.4%) (35.4%)  (13.3%)
pH
30 DEHTP
—— 8A
j 25 Z - 11A
£ 2 3 —
g : =
15 +— 2
10 1
.,_—I—I\i—-
24 0
4 1 F I t - —1
0 1 2 3 4 5
DEHTP 30 ATBC
— 23C
2 1 .25 - 28B [
E 20 /ﬂ\i—/"\
2 W
ATBC 2 20% 15
10
1 DINCH 5
<t 2 23 T 2 3 4 5
2~4 % DINCH
1 1/2 L —— 5C
25 44
44 5 -
1 1/2 %, ” M
T 15 . :
2 | \i\ﬁ
10
5
1 0
12 1 2 3 4 5

2,3,5 24 4




pH 6.8 40 30

DEHTP 23 14
0.13~39.6 pg/mL
1
1% 7

0.1 pg/mL
ATBC 21 16
0.68~67.6 pg/mL
67.6 ug/mL
1% 7

ng/mL
DINCH 13

0.16~34.3 pg/mL
15A

1% 2
1 pg/mL

TMPD 17
0.11~15.2 pg/mL
76
1% 6 1 pg/mL
DINA 10 9

3.1~31.7 pg/mL
19C 2

DEHA 7 6
11.0~59.4 png/mL
59.4 pg/mL 2

DEHP

DEHP 7
4 4.0~-9.0
png/mL 0.2%
DEHP
0.1%
0.1%
TBC 5
3.6~41.7 pg/mL
DIBP 5 4
0.13~14.9 pg/mL
29A
1%
27 1 14
pg/mL 1 pg/mL
0.1%
6
TMPD DEHP R
0.298 0.470
0.7
1
ATBC DINA 1.7
14 1.5~2
DEHA
3.6



(mm) (%) (Hg/mL)** (%) (mm) (%) (Hg/mL)** (%)
DEHTP 1 15 17 320 39.6+6.6 (16.8) 0.21 TMPD 70 3 14 19.0 32+1.1(329) 0.03
8A 15 02 224 4.310.3(7.4) 0.28 41 3 22 11.3 5.0+0.9 (17.1) 0.07
14F 6 18 165 21.1+0.6 (17.5) 0.26 23 3 3.0 10.8 5.0+ 0.4 (8.6) 0.13
9B 10 20 147 48+6.1(12.6) 0.06 84A 6 36 8.1 40+0.2(5.4) 0.05
208 3 02 139 2.6+0.7(27.4) 0.27 76 3 2.6 4.8 15.2 +3.1(20.2) 0.48
51 2 22 132 5.7+0.8 (14.1) 0.06 51 2 2.2 4.2 5.7+ 0.6 (10.3) 0.18
11A 02 131 2.9+ 1.3 (43.6) 0.38 198 1.5 16 3.7 521%1.2(22.2) 0.23
33 3 2.1 9.1 0.78 £0.3 (41.6) 0.02 19A 15 2.2 3.0 35106 (18.3) 0.21
76 3 26 4.8 <0.1 - 19C 15 17 2.7 7.7+0.4(5.8) 0.56
41 3 2.2 4.4 0.71+0.2(21.8) 0.03 26 3 2.2 2.0 53+0.1(1.4) 0.43
9 3 1.0 37 4.710.9(19.4) 0.49 17C 6 08 1.2 1.8+0.9 (49.1) 0.45
22 15 12 32 2.9+0.7(22.3) 0.18 10 6 22 0.49 0.73+0.1(9.6) 0.28
30 15 15 32 11404 (335) 0.08 1 15 17 0.24 0.71+0.1(18.1) 0.51
31 15 23 25 3.8+0.7(19.4) 0.33 5C 15 24 0.14 0.18+ 0.0 (1.6) 0.21
3A 6 0.2 1.3 <0.1 - 1B 15 2.3 0.11 0.20 0.0 (25.3) 0.27
4B 6 0.1 11 <0.1 - 24A 2.0 0.06 0.18 + 0.0 (10.0) 0.58
15A 15 23 092 <0.1 - 103 6 16 0.06 0.11£0.0(21.4) 0.33
25A 6 18 088 <0.1 - DINA 198 1.5 16 18.4 26.8+6.2(23.3) 0.24
28 2 16 083 <0.1 - 19C 15 17 15.4 31.7+£13(4.1) 0.40
8 3 04 070 <0.1 - 19A 15 2.2 132 13.9+3.0(21.8) 0.18
26B 6 15 065 0.13£0.0 (14.3) 0.04 12 2 2.0 12.9 124 £1.5(11.8) 0.18
18A 7 02 056 <0.1 - 28 2 16 10.8 9.5+2.1(21.6) 0.24
103 6 16 010 <0.1 - 62 6 22 9.9 259115 (5.9) 0.64
ATBC 23C 22 292 32.7+1.9(5.8) 0.24 13 16 1.7 5.2+0.3(6.4) 0.60
68 3 10 290 48.0+8.7 (18.2) 0.46 12 15 1.6 3.9+1.0(25.7) 0.48
24A 20 257 67.6+1.9(2.8) 0.51 14 18 15 31104 (12.5) 0.46
288 6 19 250 214 £2.2(27.0) 0.17 33 3 2.1 0.14 <0.1 -
238 22 224 22.8+2.3(10.2) 0.20 DEHA 13 16 215 59.4 + 3.6 (6.1) 0.54
26 3 22 214 50.4 £ 1.6 (3.3) 0.39 14 18 17.7 24.6+0.6(25) 0.31
7 6 19 192 56.1+4.1(7.3) 0.52 12 15 20.7 47.9+4.8(23.3) 0.44
12 2 20 125 13.5% 1.2 (8.9) 0.20 19B 15 16 135 20.6 3.9 (19.0) 0.25
28 2 16 119 8.2+22(27.0) 0.19 19C 15 17 12.0 26.1+25(9.7) 0.42
62 6 22 8.8 26.5+5.2(19.7) 0.74 19A 15 17 109  11.0+21(19.0) 018
33 3 21 8.1 1.7£0.3(174) 0.06 4 0.3 0.1 <0.1 -
7 0 23 6.3 4.7+05(10.1) 0.12 DEHP 18A 7 0.2 16.9 75+0.1(1.3) 0.76
9B 10 2.0 5.4 6.2+0.6(9.6) 0.22 4B 6 0.1 135 4.0+0.9(234) 0.52
19 6 1.9 23 <0.1 - 3A 6 0.2 12.1 9.0+ 1.2(135) 135
14 1.8 0.6 0.70 £ 0.3 (37.9) 0.26 19 6 19 36 4.0+1.0(24.2) 0.84
41 3 22 051 <0.1 - 24A 2.0 0.20 <0.1 0.04
12 15 046 1.4+0.2(15.8) 0.58 11A 0.2 0.11 <0.1 0.00
26B 6 15 028 <0.1 - 26B 6 15 0.07 <0.1 0.00
13 16 020 0.68 0.1 (8.3) 0.66 TBC 26B 6 15 32.7 325+ 15 (4.8) 0.20
23 3 30 013 <0.1 - 25A 6 18 313 251+ 1.4 (54) 0.15
70 3 14  0.05 <0.1 - 29B 6 14 21.7 41.7 £5.0 (12.0) 0.37
DINCH 9 6 20 390 23.6+1.7(7.1) 0.17 7c 6 08 136  19.1:123(644) 041
10 6 22 354 34.0+5.4 (15.9) 0.18 14F 6 18 1.4 3.6+0.6(17.5) 0.53
4 6 2.4 305 27.0+6.8(25.1) 0.15 DIBP 29A 6 1.2 34.1 14.91+1.1(7.2) 0.10
103 6 16 263 20.6 1.2 (5.9) 0.14 17 6 0.6 222 9.4+1.2(12.3) 0.18
45 6 19 258 21.9+1.9(8.8) 0.17 19 6 19 10.0 2.6+04(16.3) 0.20
5C 15 2.4 247 26.9+0.4 (1.4) 0.18 4 0.3 45 <0.1 -
18A 15 20 212 17.7£1.1(6.1) 0.23 29B 6 14 1.7 0.13+0.0(15.7) 0.01
1B 15 23 192 22.3+3.1(13.9) 0.18
15A 15 23 133 34.3+2.9(8.3) 0.44
7 0 22 113 4.7+0.7 (15.6) 0.07
76 3 26 108 16.7 £2.2 (12.9) 0.23
26 3 22 027 0.16+ 0.0 (18.9) 0.10
84A 6 3.6 0.14 0.22£0.1(24.6) 0.17

H+

(n=3)



ug/mL)

mg/mL)

ug/mL)

80

70 -

60
50
40
30
20
10

80
70
60
50
40
30
20
10

80
70
60
50
40
30
20
10

80 80
4DEHTP 70 4ATBC . 70 ||DINCH
60 60
0 . 6 y= oészgfazxs; ;5.53171
. 40 / 40
30 . ¢ 30 h . M
20 ®e 20 0‘/(’/ ¢
. R2 = 0.5731 * R? = 0.6238 .
: : 0 * : 0+ :
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
80 80
4TMPD 70 4 DINA 70 4 DEHA
60 60 -
50 50
. */ o R2 = 0.8021
“ R?=0.0887 10 K 10 .
Pl A 0 ‘ 0 ‘
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
80 80
4 DEHP 70 || TBC 70 | DIBP
50 R? = 0.5619 50
40 * 40
30 ® 30
=0.2297x + 3.628 =0.
1 - 10 _— 10 —*
A S 0o’ : : 0 e/ :
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
% % %
R® R
(mg/L@20~25 )*
DEHTP 0.573 0.757 0.91 14 4
ATBC 0.624 0.790 1.69 16 4.49
DINCH 0.562 0.749 0.70 13 <0.02**
TMPD 0.089 0.298 0.22 17 11.4
DINA 0.651 0.807 1.36 9 0.00022***
DEHA 0.802 0.896 3.58 6 0.78
DEHP 0.221 0.470 0.23 4 0.27
TBC 0.562 0.750 0.83 5 -
DIBP 0.992 0.996 0.47 4 6.2
R% R: * TOXNET (https:/ftoxnet.nlm.nih.gov))

**NACNIS, ***



DINA DEHA 323 13.2
3.0%
DEHP 250 94
DIBP 0.5 0% 7
1
4.49 mg/L
(ATBC) 0.00022 mg/L (DINA) 0.78 mg/L
(DEHA) 0.27 mg/L (DEHP) 6.2 mg/L
(DIBP) <0.1-3.6 Mm
ATBC
ATBC
DINA
DEHP 0.024~0.687 DEHA DEHP
DIBP
ATBC 0.4
PvVC
R R
DEHTP 0.020 0.141 2.0 14
1 1~5 6 ATBC 0.001 0.024 1.6 16
DINCH 0.162 0.403 -9.7 13
TMPD 0.068 0.260 1.6 17
DINA  0.063 0.252 11.0 9
DEHA 0472 0.687 -100 6
1 07 DEHP 0.284 0.532 -1.6 4
1~5 6 TBC 0.017 0.131 -4.5 5
12 5 2I.DIBP 0.?90 0.539 -7.0 4
R% R:
ATBC
a) 1 b) 1-5 )
:T 60 60 60 . - - e
3 40 40 A 40
30 - ¢ % 30 AA‘ . 30 . '.
20 . 2 A y=1.2074x-0.6582] 5 "
A 4 A R?=0.5426
OKQQ OA%A:AA‘AA OJA/...'.
0 10 20 03/(())) 40 50 0 10 20 0/?:3 40 50 0 10 20 c;); 40 50
a) 1 15 b) 1-5 41 c) 6 32



-100~2.0

TDI
10% DEHTP
ATBC DINCH TMPD DINA
DEHA
MOUTHING
Groot 3~36 MOUTHING
3~12
14)
3~12 5
MOUTHING 6~10
15)
6~10 1
MOUTHING 25.1
16)
1 30
3x 25cm 30 mL
6~10
pg/mL
30 mL 1
ug
5
2015
17)
6~11 8.8kg
8.1kg

8.45 kg

TDI
(mg/bw kg/day)
_ (ng/mL)x 30 mL/1,000
B 8.45 (bw kg)*?
TDI
* TDP*
(ug/mL) (mg/bw kg/day) (mg/bw kg/day)
DEHTP 39.6 0.14
ATBC 50.4 0.18
DINCH 34.3 0.12
TMPD 15.2 0.05
DINA 31.7 0.11
DEHA 26.1 0.09 0.3
* 5 **The EFSA Journal
(2008)
0.05~0.18
mg/bw kg/day DEHTP® ATBCY
DINCH?) DEHA TDI
1/10~1/3
TMPD DINA TDI
DEHA TDI 1/3
PVC
TDI
PvC



PvC
PvC
1/10 DI 110
DEHTP ATBC DINCH DEHA
DEHA ATBC
DEHA 67.6 59.4 ug/mL
40 pg/mL
DI PVC
DEHTP ATBC
DINCH 343 17.4 32.7%
TDI 110
DEHA 9.6%
DEHTP ATBC DINCH
mglow kg/day)  (ug/mL) %)
DEHTP 0.1 28.2 y=0.9136x-3.163 34.3
ATBC 0.1 28.2 y=16888x-12142 174
DINCH 0.1 282 y=0.6997x+5.3171  32.7
DEHA 0.03 8.5 y=3.5783-25.779 9.6
(%) y = (ug/mL)

*1/10 TDI, **
DEHTP
DEHTP

X =

[ 0.1x8.45x1000/30 +3.163]/0.9136
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migration test into olive oil

total immersion (EN )V

25 26
EN

2),3)

27

Overall

EN 1186-2 Test
methods for overall migration into olive oil by

EN

10
EN

LLDPE
0.6

95

()

5000

Sigma-Aldrich

LLDPE

1.5 mm

4)

EN

40.37 cm?

99

PCB



28

14
43 5479 95 453 g
200 mg
100 ml
2 mg/ml
119 1000 ml
11g/L
2009 800 ml 70
43
20+ 1
50+ 2
XS204 0.1mg
T-N22S

()

GC-FID  6890N Agilent Technologies

mg
mg
1cm?
mg
190 ml
40
2

10 mi
0.5ml
15
5ml 0.5ml

2ml

2ml

24

0.5

Wa

10 ml



GC-FID

W, mg 0
mg 10 ml

GC-FID
DB-WAX 0.25mmi.d.x 30 m
0.5um  Agilent Technologies
100 2 mn 100 250

20 /min 250 5min
250
250
1:50
2.0 ml/min
FID
EN
EN 1186-2

Wa Wy mg

10 mi
200 mi
200 mi 7
0.05 m
10 mi
10 mi

10

5ml 2

50

g

20 ml

50 ml
mg
mg
80 60
Wp mg
Wb Wa
ml 190 ml
2
200 ml
1
2
40
2
200 ml
6
1

We

Wa

10
40



60 30

40 10
70
10 ml
190 ml 70 2 80 60
200 mi 1 7
EN
1 3 EN
5
LLDPE
28 7 4
70 5 7
1 1 0.05mg
1 2
28 19.49 mg
2 7 0.08mg 3 7
0.06 mg 4
EN 49
LLDPE 19.63 mg
EN
mg
1 2 3 4
28 7 7 7

A 19.60 0.08 0.06 ND 19.74

B 19.09 0.08 0.06 ND 19.23

C 19.77 0.08 0.06 ND 19.91

+ SD 19.49+ 0.29 0.08+ 0.00 0.06x 0.00 ND 19.63+ 0.29

ND <0.05mg



40 2 2
1
1 1 1
2 1+2
40 2
1
11.12 mg 1+2 13.08 mg
EN 19.63 mg 1
1
11.42 mg 1 2 13.30 mg
40 2 3 2
LLDPE
1 2
mg

1 1+2

11.42 13.30

11.12 13.08

1 2

13.35 13.30 1331
13.08 12.92

mg




40

mg
1 2 3 4 5 6 7 8
2 3 4 5 6 7 8 9
11.42 13.31 14.48 15.77 16.81 17.29 18.04 18.37
11.12 12.92 14.44 15.48 16.36 17.19 17.66 18.22
40 80.74
40 2
40 1
6
2
70
1 2 2 8 1
15
8 18.37
18.22 mg EN 19.63 mg 1 1778 mg EN
8 2 4 0.53 0.08 mg
EN
5
1 70 2 18.11
mg EN
LLDPE 40
4 19.00 mg
EN 19.63 mg
5 5




70

mg
1 2 3 4 5 6 7 8
2 1 1 1 1 1 1 1
17.78 0.53 0.18 0.08 ND ND ND ND
ND <0.05mg
70
mg
1 2 3 4 5
2 3 4 5 6
b 17.78 18.31 18.49 18.57 18.57
2 18.11 18.66 18.84 19.00 18.96
1) 2)
1 70 5
19.77 mg
1857mg EN 19.63 mg EN 42
19.63 mg
1 2
EN 19.79mg 1
3
1
70 5 1862mg 1 2 1880mg EN
1
1 2
70 5 1
1 1+2 1 1+2
A 18.44 18.62 20.10 20.12
B 18.89 19.06 19.72 19.74
C 18.54 18.71 19.49 19.51
+ SD 18.62+ 0.19 18.80+ 0.19 19.77+ 0.25 19.79+ 0.25

mg




70 5

EN
LLDPE
40 2
Wb'Wa
mi 1
1
2
GC-FID
W: mg
1 2

70 5

200

200 mi 1
1 3
GC-FID 1 2
1 2
W.: mg 1 3
40 2
1
1 1 2
40
3 70
EN 1186-2
EN 1186-10

Test methods for overall migration into olive oil
(modified method for use in cases where
incomplete extraction of olive oil occurs)®

25 26
EN 1186-2 Test

methods for overall migration into olive oil by
total immersion(EN )

27 10



EN

LLDPE

49

EN 1186-10

EN

40

70

EN

70

EN

E

1) EN 1186-2:2002 Materials and articles in
contact with foodstuffs-Plastics Part 2: Test
methods for overall migration into olive ail by
total immersion (2002)

2) 25

p.o1 2013
3) 26

p.77 2014
4) 27

p.61 2015

5) EN 1186-10:2002 Materials and articles in
contact with foodstuffs-Plastics Part 10: Test
methods for overall migration into olive ail
(modified method for use in cases where
incomplete extraction of olive oil occurs)
(2002)
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Table 1

FA000100 Chlorous acid water
FA000200 Sodium chlorite

FA000300 Sodium chlorite

FA000400 Red cabbage color/Red cabbage pigment
FA000500 Agarase

FA000600 Actinidin

FA000700 Nitrous oxide

FA000800 Adipic acid

FA000900 Sodium nitrite

FA001000 Acylase

FA001100 Ascorbic acid, L-Ascorbic acid
FA001200 Ascorbate Oxidase
FA001300 Calcium ascorbate

FA001400 L-Ascorbic acid 2-glucoside
FA001500 Ascorbyl stearate

FA001600 Sodium ascorbate

FA001700 Ascorbyl palmitate
FA001750 Asparaginase

FA001800 L-Asparagine

FA001900 L-Aspartic acid

FA002000 Sodium L-aspartate
FA002100 Aspartame

FA002200 Acesulfame K

FA002300 Acetylated distarch adipate
FA002400 Acetylated oxidised starch
FA002500 Acetylated distarch phosphate
FA002600 Acetaldehyde

FA002700 Ethyl acetoacetate
FA002800 Acetophenone

FA002900 Alpha acetol actate decarboxylase
FA003000 Acetone

FA003100 Azoxystrobin

FA003200 5'-Adenylic acid

FA003300 Advantame

FA003400 Annatto, bixin, norbixin
FA003500 Annatto, bixin, norbixin
FA003600 Anisaldehyde

FA003700 beta-apo-8'-carotenal (C30)
FA003800 gﬂﬁrﬂ 20 -3-carboxypropyl) Dimethyl sulfonium
FA003900 Aminopeptidase

FA004000 a-amylase

FA004100 B-amylase

FA004200 Amyl acohol

FA004300 a-amylcinnamaldehyde




FA004400 DL-Alanine

FA004500 L-Alanine

FA004600 L-Alanine

FA004700 Acacia gum (gum arabic)
FA004800 L-Arabinose

FA004900 Potassium hydrogen sulphite
FA005000 Sodium hydrogen sulphite
FA005100 Sodium sulphite
FA005200 L-Arginine

FA005300 L-Arginine L-glutamate
FA005400 Alginic acid

FA005500 Ammonium aginate
FA005600 Potassium alginate
FA005700 Calcium aginate
FA005800 Sodium alginate
FA005900 Propane-1,2-diol alginate
FA006000 Alginate lyase
FA006100 Benzoic acid

FA006200 Sodium benzoate
FA006300 Anthocyanase
FA006400 Methyl anthranilate
FA006500 Ammonium hydroxide
FA006550 Ammoniumisobale rate
FA006600 lonone

FA006700 lon exchange resin
FA006800 lon exchange resin
FA006900 lon exchange resin
FA007000 Isoamylase

FA007100 Isoamy! alcohol
FA007200 Isoeugenol

FA007300 Isoamyl isovalerate
FA007400 Ethyl isovalerate
FA007500 Isoquinoline

FA007600 Allyl isothiocyanate
FA007700 |soval eraldehyde
FA007800 Isobutyl alcohol
FA007900 Isobutyral dehyde
FA008000 |sopropanol

FA008100 Isopentylamine
FA008200 L-Isoleucine

FA008300 Inulinase

FA008400 myo myo-Inositol
FA008500 ’ Disodium inosinate
FA008600 Imazalil

FA008700 Invertase

FA008800 Welan gum

FA008900 Curcumin




FA009000 Disodium 5'-uridylate

FA009100 Urease

FA009200 y-undecal actone

FA009300 Exomaltotetraohydrolase

FA009400 Esterase

FA009500 Glycerol esters of wood rosin

Fawoor 2t 55 dnty e damue
FA009700 ethylvanillin

FA009800 2-Ethylpyrazine

FA009900 3-Ethylpyrazine

FA010000 2-Ethyl-3-methylpyrazine

FA010100 2-Ethyl-5-methylpyrazine

FA010200 2-Ethyl-6-methylpyrazine

FA010300 5-Ethyl-2-methylpyridine

FA010400 Eé:alalc::ﬁ:r:n dé?ggé Iul;?n etErB/!relAwt)e diamine tetra-acetate
FA010500 disodium ethylenediaminetetraacetate
FA010600 Erythorbic acid

FA010700 Sodium erythorbate

FA010800 ergocalciferol

FA010900 ammonium chloride

FA011000 Potassium chloride

FA011100 Calcium chloride

FA011200 ferric chloride

FA011300 Magnesium chloride

FA011400 Hydrochloric acid

FA011500 Enju extract (Japanese Pagoda Tree extract)
FA011600 eugenol

FA011700 octanal

FA011800 ethyl octanoate

FA011900 Starch sodium octenyl succinate
FA012000 y-orizanol

FA012100 o-Phenylphenol

FA012200 Sodium o-Phenylphenoal

FA012300 aSg((jjl Sum, potassium and calcium salts of fatty
FA012400 Calconated shell calcium (Calcium oxide)
FA012500 Aluminium silicate (Kaolin)

FA012600 cacao pigment

FA012700 Processed euchema seaweed

FA012800 hydrogen peroxide

FA012900 casein

FA013000 casein sodium

FA013100 catalase

FA013200 Activated carbon

FA013300 activated earth

FA013400 Gum Ghatti




FA013500 curdlan

FA013600 caffeine

FA013700 a-galactosidase
FA013800 B-galactosidase
FA013900 Mustard extract
FA014000 | Plain caramel

FA014100 1 Caustic sulphite caramel
FA014200 I Ammonia caramel
FA014300 \ Sulphite anmonia caramel
FA014400 Karayagum

FA014500 ammonium persulfate
FA014600 Carnauba wax
FA014700 carboxypeptidase
FA014800 Carboxymethyl cellulose calcium
Faozso00 St cany . o, Gy
FA015000 beta-Carotene
FA015100 Carob germ colour
FA015200 Locust bean gum
FA015300 Kansui

FA015400 Kansui

FA015500 Kansui

FA015600 Licorice extract
FA015700 Licorice extract
FA015750 Canthaxanthin
FA015800 Candelillawax
FA015900 isoamyl formate
FA016000 geranyl formate
FA016100 Formic acid citronellyl
FA016200 Xanthan gum
FA016300 diluted benzoyl peroxide
FA016400 xylanase

FA016500 Xylitol

FA016600 D-xylose

FA016700 chitinase

FA016800 chitosanase

FA016900 Quillaia extract
FA017000 Guar gum

FA017100 Disodium guanylate
FA017200 Citric acid

FA017300 isopropyl citrate
FA017350 Triethyl Citrate
FA017400 (i)Monopotassium citrate
FA017500 (i) Tripotassium citrate
FA017600 (iii)Tricalcium citrate
FA017700 sodium ferrous citrate

FA017800

iron citrate




FA017900

ammonium iron citrate/iron ammonium citrate

FA018000 (iii) Trisodium citrate

FA018100 gardeniablue

FA018200 gardeniared

FA018300 gardeniayellow

FA018400 Glycine and its sodium salt (i) Glycine

FA018500 Glycerol
Glycerol esters of fatty acids (Mono-and
diglycerides of fatty acids AND Acetic acid
esters of mono- and diglycerides of fatty acids
AND Lactic acid esters of mono- and
diglycerides of fatty acids AND Citric acid esters
of mono- and diglycerides of fatty acids AND

FA18600 fty 20ESAND Mono- nd ccetyriaic id
esters of mono- and diglycereides of fatty acids
AND Mixed acetic and tartaric acid esters of
mono- and diglycerides of fatty acids AND
Polyglycerol esters of fatty acids AND
Polyglycerol polyricinoleate AND Glyceryl
diacetate AND Glyceryl triacetate)

FA018700 ﬂ gi g;lncgi;lljy;ﬁ;arophoqahae (glycerophosphoric

FA018800 Glycyrrhizin acid disodium

FA018900 glucanase

FA019000 glucoamylase

FA019100 a-glucosidase

FA019200 B-glucosidase

FA019300 a-glucosyltransferase

FA019400 a-glucosyltransferase

FA019500 a-glucosyltransferase

FA019600 Glucose isomerase

FA019700 Glucose oxidase

FA019800 Glucono-delta-lactone

FA019900 Gluconic acid

FA020000 zinc gluconate

FA020100 Potassium gluconate

FA020200 Calcium gluconate

FA020300 Ferrous gluconate

FA020400 copper cupric  gluconate

FA020500 Sodium gluconate

FA020600 glutaminase

FA020700 Glutamyl-Valyl-Glycine

FA020800 L-glutamine

FA020900 Glutamic acid

FA021000 Monoammonium glutamate

FA021100 M onopotassium glutamate

FA021200 Calcium diglutamate

FA021300 Monosodium glutamate

FA021400 Magnesium diglutamate




FA021500 (i)Chlorophylls

FA021600 Calcium silicate

FA021700 (i)Magnesium silicate

FA021800 Diatomaceous earth

FA021900 cinnamate

FA022000 ethyl cinnamate

FA022100 methyl cinnamate

FA022200 geraniol

FA022400 Baking powder

FA022500 Baking powder

FA022600 Baking powder

FA022700 Enzyme treatment i soquercitrin

FA022800 Hesperidin

FA022900 Enzyme-treated rutin

FA023000 Enzymatic degradation licorice

FA023100 Lecithins

FA023200 Advanced bleached flour

FA023300 wall of yeast cells/yeast cell wall

FA023400 Sorghum dye

FA023500 Cochineal,Carminic acid, Carmines

FA023600 Calcium oxide AND (iii)Tricalcium phosphate

FA023700 bone black /bone coal/boneblack

FA023800 Succinic acid

FA023900 Monosodium succinate

FA024000 Succinic acid disodium

FA024100 Rice bran oil

FA024200 cholecalciferol

FA024300 chondrc?itin sulfate . .sulphate sodium
salt/sodium chondroitin sulfate  sulphate

FA024400 Psyllium seed gum

FA024500 acetic acid

FA024600 isoamyl acetate

FA024700 acetic ether/ethyl acetate

FA024800 Calcium acetate

FA024900 geranyl acetate

FA025000 cyclohexyl acetate

FA025100 citronelyl acetate

FA025200 cinnamyl acetate

FA025300 terpinyl acetate

FA025400 Acetylated starch

FA025500 (i)Sodium acetate

FA025600 polyvinyl acetate resin/vinyl acetateresin

FA025700 phenethyl acetate

FA025800 butyl acetate

FA025900 benzyl acetate

FA026000 I-Menthyl acetate

FA026100 Linalyl acetate




Saccharin and its sodium, potassium and calcium

FA026200 salts (i) Saccharin

FA026300 (iii) Calcium Saccharin
FA026400 (it) Sodium Saccharin
FA026500 methyl salicylate

FA026600 Calcium oxide

FA026700 Oxidised starch

FA026800 Magnesium oxide

FA026900 Non-calcinated coral calcium
FA027000 Acid clay

FA027100 Acid phosphatase

FA027200 Iron oxides and hydroxides
FA027300 Hypochlorous acid water
FA027400 sodium hypochlorite
FA027500 cyanocobalamin

FA027600 sodium hyposulfite
FA027650 23 2,3-Dimethylpyrazine
FA027700 ; 2,3,-Diethyl-5-methylpyrazine
FA027800 Shellac

FA027900 Shellac

FA028000 Gellan gum

FA028100 o o-cyclodextrin

FA028200 B beta-Cyclodextrin

FA028300 Y y-cyclodextrin

FA028400 Cyclodextrin glucanotransferase
FA028500 Allyl cyclohexylpropionat
FA028600 L-cystine

FA028700 L-Cysteine

FA028800 ’ cytidine 5'-phosphate
FA028900 ’ Disodium 5'-cytidilate
FA029000 citral

FA029100 citronellal

FA029200 citronellol

FA029300 ) 1,8-cineol

FA029400 biphenyl

FA029500 Butylated hydroxytoluene (BHT)
FA029600 dibenzoyl thiamine
FA029700 Dibenzoylthiamine-hydrochloride
FA029800 ; 2,3-Dimethylpyrazine
FA029900 ) 2,5-Dimethylpyrazine
FA030000 ; 2,6-Dimethylpyrazine
FA030100 ) 2,6-Dimethylpyridine
FA030200 oxalic acid

FAQ030300 potassium bromate

FA030400 DI-Tartaric acid

FA030500 L(+)-Tartaric acid, Tartaric acid
FA030600 (i)Monopotassium tartrate




FA030700 (i)Monopotassium tartrate

FA030800 (ii)Disodium tartrate

FA030900 (ii)Disodium tartrate

FA031000 Potassium nitrate

FA031100 Sodium nitrate

FA031200 (phytosterals, phytostanols and their esters)

FA031300 (phytosterols, phytostanols and their esters)

FA031400 vegetable tannin

FA031500 Amaranth

FA031600 Amaranth

FA031700 Erythrosine

FA031800 Erythrosine

FA031900 40 AlluraRed AC

FA032000 40 AlluraRed AC

FA032100 102 Ponceau 4R, Cochineal Red A

FA032200 104 phloxine BK

FA032300 105 rose bengal

FA032400 106 acid red

FA032500 Tartrazine

FA032600 Tartrazine

FA032700 Sunset Yelow FCF, Orange Yellow S

FA032800 sunset yellow

FA032900 fast green FCF

FA033000 fast green FCF

FA033100 Brilliant Blue FCF

FA033200 brilliant blue FCF

FA033300 Indigotine, Indigo carmine

FA033400 indigocarmine

FA033500 Sfu?;tot?/e ;\:(i:gtste isobutyrate, AND Sucrose esters

FA033600 Milt protein

FA033700 Dimethyl polysiloxane

FA033800 cinnamyl alcohol

FA033900 Cinnamaldehyde

FA034000 Potassium hydroxide

FA034100 potassium hydroxide

FA034200 Calcium hydroxide

FA034300 Sodium hydroxide

FA034400 sodium hydroxide

FA034500 Magnesium hydroxide
Annatto, bixin, norbixin

FA034600 (i) Solvent-extracted bixin and norbixin, (ii)
Alkali extracted annatto
Annatto, bixin, norbixin

FA034600 (i) Solvent-extracted bixin and norbixin, (ii)
Alkali extracted annatto

FA034700 Sucralose

FA034800

Stearic acid calcium




FA034900 Magnesium salts of fatty acids
FA035000 Calcium stearoyl-2-lactylate
FA035100 Sodium stearoyl-2-lactylate
FA035200 Stevioside
FA035300 Steviol
FA035400 Spirulina colour
FA035500 Carrageenan
FA035600 L-serine
FA035700 Cdlulase
FA035800 magnesium chloride

Sorbitan esters of fatty acids (Sorbitan
FAQ35300 Sorbitan monelaur AND Sobiton monoolete

AND Sorbitan monopalmitate)
FA036000 (i)Sorbitol
FA036100 (ii)Sorbitol syrup
FA036200 Sorbic acid
FA036300 Potassium sorbate
FA036400 Calcium sorbate
FA036500 Thaumatin
FA036600 Taurine
FA036700 Onion color
FA036800 Tamarind color
FA036900 tamarind seed gum
FA037000 Taragum
FA037100 Talc
FA037200 -
FA037300 (i)Ammonium carbonate
FA037400 (i)Potassium carbonate
FA037500 Calcium carbonate
FA037600 (ii)Ammonium hydrogen carbonate
FA037700 (ii)Sodium hydrogen carbonate
FA037800 (i)Sodium carbonate
FA037900 (i)Magnesium carbonate
FA038000 Tannase
FA038100 Thiabendazole
FA038200 thiamine hydrochloride
FA038300 thiamine mononitrate
FA038400 thiamine dicetylsulfate
FA038500 thiamine thiocyanate
FA038600 , Thiamine Naphthalene-1, 5-Disulfonate
FA038700 thiamine dilaurylsulfate
FA038800 L-tyrosine
FA038900 Thujaplicin
FA039000 L-theanine
FA039100 ’ 5°-deaminase
FA039200 decana
FA039300 decanol




FA039400 ethyl decanoate

FA039500 dextranase

FA039600 dextran

FA039700 sodium iron chlorophyllin
FA039800 5,6,7,8-Tetrahydroguinoxaline
FA039900 2,3,5,6-tetramethylpyrazine
FA040000 sodium dehydroacetate
FA040100 Dunaliella carotene

FA040200 terpineo

FA040300 sodium carboxymethy! starch
FA040400 Paprika extract, capsanthin capsorubin
FA040500 ng1 ché?arg;)?r/rl] | isnasIt Eopper Complexes Sodium
FA040600 (i)Chlorophylls, Copper Complexes
FAQ40700 cholesteral

FA040800 tocotrienol

FA040900 alpha-Tocopherol

FA041000 gamma-Tocopherol

FA041100 delta-Tocopherol

FA041200 apha-Tocopherol

FA041300 tocopherol acetate

FA041400 D-a- tocopherol acetate
FA041500 Lycopene from red tomatoes
FA041600 Tragacanth

FA041700 Transglucosidase

FA041800 transglutaminase

FA042000 Trypsin

FA042100 L-tryptophan,L-tryptophane,L-tryptamine
FA042200 trimethylamine

FA042300 2,3,5-trimethyl pyradine
FA042400 DL-threonine

FA042500 L-threonine

FA042600 trehal ose phosphorylase
FA042700 Nisin

FA042800 Natamycin

FA042900 Bacillus natto gum

FA043000 sodium methoxide

FA043100 naringinase

FA043200 naringin

FA043300 nicotinic acid

FA043400 nicotinic acid amide,nicotinamide
FA043500 Silicon dioxide

FA043600 Carbon dioxide

FA043700 Titanium dioxide

FA043800 Lactic acid

FA043900 Potassium lactate

FA044000

Calcium lactate




FA044100 Ferrous lactate

FA044200 Sodium lactate

FA044300 Carrot carotene

FA044400 Neotame

FA044500 y-Nonalactone

FA044600 peroxidase

FA044700 vanillin

FA044800 papain

FA044900 palm oil carotene

FA045000 pearlite

FA045100 Isobutyl p-Hydroxybenzoate
FA045200 Isopropyl p-Hydroxybenzoate
FA045300 Ethyl p-hydroxybenzoate
FA045400 Butyl p-Hydroxybenzoate
FA045500 Propyl p-Hydroxybenzoate
FA045600 paraffin wax

FA045700 p-Methylacetophenone
FA045800 L-valine

FA045900 valeraldehyde

FA046000 pancreatin

FA046100 calcium pantothenate
FA046200 sodium pantothenate
FA046300 biotin

FA046400 (i)Microcrystalline cellulose
FA046500 (Powdered cellulose)
FA046600 L-histidine

FA046700 L-histidine monohydrochloride
FA046800 bisbentiamine

FA046900 vitamin A fatty acid ester in oil
FA047000 vitamin A ail

FA047100 Beetroot Red, betanin
FA047200 hydroxycitronellal

FA047300 hydroxycitronellal dimethylacetal
FA047400 Hydroxypropyl distarch phosphate
FA047500 Hydroxypropy! cellulose
FA047600 Hydroxy propyl starch
FA047700 Hydroxypropyl methyl cellulose
FA047800 L-hydroxyproline

FA047900 piperidine

FA048000 piperonal

FA048100 piperonyl butoxide

FA048200 Acetic acid

FA048300 pyrazine

FA048400 pyridoxine hydrochloride
FA048500 pyrimethanil

FA048600 silicon dioxide particul ates
FA048700 Potassium metabisulphite




FA048800 Sodium metabisulphite
FA048900 pyrrolizine

FA049000 (v) Tetrapotassium diphosphate
FA049100 (vii)Calcium dihydrogen diphosphate
FA049200 (i)Disodium diphosphate
FA049300 ferric pyrophosphate
FA049400 ferric pyrophosphate solution
FA049500 (iii) Tetrasodium diphosphate
FA049600 pyrrole

FA049700 ficin

FA049800 phytase

FA049900 phytic acid(solution)
FA050000 phytic acid(powder)

FA050100 L-phenylaanine

FA050200 isoamyl phenylacetate
FA050300 isobutyl phenylacetate
FA050400 ethyl phenylacetate
FA050500 2-(3-phenylpropyl)pyridine
FA050600 phenethylamine

FA050700 ferulic acid

FA050800 Potassium ferrocyanide
FA050900 Calcium ferrocyanide
FA051000 Sodium ferrocyanide
FA051100 Funoran extract

FA051200 butanol

FA051300 butylamine

FA051400 butyl aldehyde

FA051500 Butylated hydroxyanisole (BHA)
FA051600 Anthocyanins

FA051700 extract of the seeds of the grape
FA051800 Fumaric acid

FA051900 Monosodium Fumarate
FA052000 Blackcurrant color

FA052100 fructosyltransferase
FA052200 fludioxonil

FA052300 pullulanase

FA052400 Pullulan

FA052500 protease

FA052600 propanol

FA052700 propionaldehyde

FA052800 Propionic acid

FA052900 isoamyl propionate
FAO053000 ethyl propanoate

FA053100 Calcium propionate
FA053200 Sodium propionate

FA053300 benzyl propionate

FA053400 Propane-1,2-diol (propylene glycol)




FA053500 Propane-1,2-diol esters of fatty acids
FA053600 bromelain

FA053700 L-proline

FA053800 L-proline solution

FA053900 (ii)Powdered cellulose

FA054000 vitamin A powder

FA054100 hexane

FA054200 hexanoic acid

FA054300 Allyl Hexanoate

FA054400 ethyl hexanoate

FA054500 pectinase

FA054600 (i)pectin

FA054700 Pectin digests

FA054800 Hesperidinase

FA054900 Hesperidin

FA055000 Betaine

FA055100 Monascus yellow pigment
FA055200 M onascus pigment

FA055300 Carthamus red pigment

FA055400 Carthamus yellow pigment
FA055500 pepsin

FA055600 ethyl heptanoate

FA055700 peptidase

FA055800 Haematococcus algae colour
FA055900 hemicellulase

FA056000 hemeiron

FA056100 |-perilaldehyde

FA056200 Benzyl alcohol

FA056300 benzaldehyde

FA056400 2-pentanol

FA056500 trans trans2- pentenal

FA056600 1-penten-3-ol

FA056700 Bentonite

FA056800 phosphodiesterase

FA056900 phospholipase

FAO057000 Propyl gallate

FA057100 sodium polyacrylate

FA057200 polyisobutylene _

FAO57300 20 F;ér;;{ﬁtggl Sg;a sorbitan monolaurate
FA057400 60 F;ér;;{ﬁtggl gg;a sorbitan monostearate
FAO057500 65 Eg;yoxyethyl ene sorbitan tristearate (polysorbate
FA057600 80 (P;;)(Ial)/;s)ggta%l gg;a sorbitan monooleste
FA057700 Polyvinylpyrrolidone

FA057800 Polyvinylpolypyrrolidone
FA057900 Polyphenoalic oxidation enzyme




FA058000 polybutene

FA058100 € e-polylysine

FA058200 (ii)Potassium polyphosphate
FA058300 (i)Sodium polyphosphate
FA058400 d-borneol

FA058500 Microcrystalline wax
FA058600 Macrohomopsis gum
FA058700 Lutein

FA058800 maltose phosohrylase
FA058900 Maruto trio hydrolase
FA059000 Maltol

FA059100 Mannitol

FA059200 Tocopherol-rich extract
FA059300 Beeswax, white and yellow
FA059400 Purple potato pigment
FA059500 purple corn pigment
FA059600 Muramidase

FA059700 20;331 l(J)rsT:) E;I Z)phosphae (Potassium
FA059800 Sodium polyphosphate (Sodium metaphosphate)
FA059900 DL-methionine

FA060000 L-methionine

FA060100 N-methyl anthranilic acid methyl
FA060200 5-methyl quinoxaline
FA060300 6—methyl quinoline
FA060400 ' 5-methyl-6,7-dihydro-5H-cyclo pentapyrazine
FA060500 Methyl cellulose

FA060600 B Methyl B-Naphthyl Ketone
FA060700 2-Methylpyrazine

FA060800 2-Methylbutanol

FA060900 2-Methyl-3-butanol
FA061000 2-Methylbutyraldehyde
FA061100 trans trans-2-Methyl-2-butenal
FA061200 3-Methyl-2-butenal
FA061300 3-Methyl-2-butenol

FA061400 Methyl hesperidin

FA061500 Menaguinone

FA061600 DL-Menthol

FA061700 L-Menthol

FA061800 Morpholine salts of fatty acids
FA061900 Chinese bayberry extract
FA062000 Y ucca foam extract

FA062100 folic acid

FA062200 Luohanguo extract

FA062300 butyric acid

FA062400 isoamyl butyrate

FA062500 ethyl butyrate




FA062600 cyclohexyl butyrate
FA062700 butyl butyrate

FA062800 Lactoperoxidase

FA062900 Lactoferrin concentrates
FA063000 Lac colour

FA063100 lanolin

FA063200 Rhamsan gum

FA063300 L-rhamnose

FA063400 Calcinated eggshell calcium
FA063500 L-lysine

FA063600 L-lysine

FA063700 L-lysine-L-aspartate
FA063800 L-Lysine Monohydrochloride
FA063900 L-Lysine L-glutamate
FA064000 Lysozyme

FA064100 linalool

FA064200 lipase

FA064300 lipoxygenase

FA064400 D-ribose

FA064500 Calcium 5'-ribonuclectide
FA064600 Disodium 5'-ribonucleotide
FA064700 (i)Riboflavin

FA064800 riboflavine tetrabutyrate
FA064900 (il)Riboflavin-5'-phosphate
FA065000 Sulphuric acid

FA065100 zinc sulfate

FA065200 Aluminium ammonium sulphate
FA065300 Aluminium potassium sulphate
FA065400 Ammonium sulphate
FA065500 potassium sulfate

FA065600 Calcium sulphate

FA065700 ferrous sulfate

FA065800 copper sulfate

FA065900 (i)Sodium sulphate

FA066000 magnesium sulfate

FA066100 liquid paraffin,adepsine oil liquid petrolatum
FA066200 Malic acid

FA066300 (i)Sodium malate

FA066400 Phosphoric acid

FA066500 Distarch phosphate

FA066600 Monostarch phosphate
FA066700 (iii) Tripotassium phosphate
FA066800 Tricalcium phosphate
FA066900 Trimagnesium Phosphate
FA067000 diammonium hydrogenphosphate
FA067100 ammonium dihydrogen phosphate
FA067200 Dipotassium phosphate




FA067300

(i)Monopotassium phosphate

FA067400 Dicalcium phosphate
FA067500 Monocal cium phosphate
FA067600 (ii)Disodium phosphate
FA067700 (i)Monosodium phosphate
FA067800 Dimagnesium phosphate
FA067900 (iii) Trisodium phosphate
FA068000 Phosphated distarch phosphate
FA068100 Rutin enzyme resolvent
FA068200 Lecithins

FA068300 rennet

FA068400 L-leucine




Table 2

FA043800 Lactic acid 555000
FA064000 Lysozyme 174000
FA056800 phosphodiesterase 107000
FA068200 Lecithins 80900
FA064700 (i)Riboflavin 76000
FA053200 Sodium propionate 69300
FA010500 disodium ethylenediaminetetraacetate 48800
FA015000 beta-Carotene 42000
FA040900 apha-Tocopherol 37200
FA008700 Invertase 33400
FA051800 Fumaric acid 29900
FA001100 Ascorbic acid, L-Ascorbic acid 28700
FA018400 Glycine and its sodium salt (i) Glycine 21800
FA046000 pancreatin 20500
FA008900 Curcumin 19600
FA046100 calcium pantothenate 18000
FA043700 Titanium dioxide 17400
FA041500 Lycopene from red tomatoes 16300
FA036200 Sorbic acid 13800
FA036300 Potassium sorbate 13400
FA028600 L-cystine 13300
FA048700 Potassium metabisulphite 10700
FA043400 nicotinic acid amide,nicotinamide 9130
FA034300 Sodium hydroxide 8000
FA034400 Sodium hydroxide 7980
FA013600 caffeine 6100
FA039600 dextran 5730
FA028700 L-Cysteine 5710
FA032500 Tartrazine 4460
FA055000 Betaine 4372
FA050700 ferulic acid 4210
FA003000 Acetone 3890
FA062100 folic acid 3830
FA002600 Acetaldehyde 3470
FA000700 Nitrous oxide 3030
FA011600 eugenol 2950
FA005200 L-Arginine 2830
FA062300 butyric acid 2570
FA012500 Aluminium silicate (Kaolin) 2318
FA055500 Pepsin 2030
FA029000 citral 1925
FA016400 xylanase 1730
FA066000 magnesium sulfate 1680
FA035500 Carrageenan 1590
FA043300 nicotinic acid 1580
FA036600 Taurine 1500
FA066800 Tricalcium phosphate 1490




FA023100 Lecithins 1460
FA008400 myo myo-Inositol 1430
FA068400 L-leucine 1430
FA005800 Sodium aginate 1380
FA048100 piperonyl butoxide 1350
FA046600 L-histidine 1320
FA036400 Calcium sorbate 1250
FA065700 ferrous sulfate 1250
FA007500 Isoquinoline 1170
FA032100 102 Ponceau 4R, Cochineal Red A 1170
FA002100 Aspartame 1169
FA054900 Hesperidin 1114
FA049800 phytase 1070
FA051300 butylamine 1050
FA042100 L-tryptophan,L-tryptophane,L-tryptamine 1020
FA026500 methyl salicylate 991
FA001750 Asparaginase 969
FA024200 cholecalciferol 951
FA003900 Aminopeptidase 940
FA001600 Sodium ascorbate 920
FA004700 Acaciagum (gum arabic) 916
FA050100 L-phenylaanine 880
FA060000 L-methionine 866
FA016500 Xylitol 817
FA006600 lonone 790
FA031900 40 AlluraRed AC 778
FA043200 naringin 752
FA053700 L-proline 682
FA041400 D-a- tocopherol acetate 597
FA028100 o a-cyclodextrin 577
FA027400 sodium hypochlorite 557
FA027500 cyanocobalamin 489
FA003600 Anisaldehyde 483
FA061500 Menaquinone 466
FA000200 Sodium chlorite 445
FA065100 zinc sulfate 389
FA027800 Shellac 324
FA008600 Imazalil 319
FA023800 Succinic acid 257
FA020200 Calcium gluconate 255
FA014200 I Ammonia caramel 253
FA014900 Sg?&?gnsecgg?a% gg:r);l cellulose, Carboxy methyl 220
FA036000 (i)Sorhitol 219
FA035200 Stevioside 214
FA026400 (ii) Sodium Saccharin 201
FA061700 L-Menthal 160
FA059200 Tocopherol-rich extract 139
FA012000 |y y-orizanol 133
FA032200 104 phloxine BK 76




FA042000 Trypsin 71
FA015750 Canthaxanthin 51
FA042400 DL-threonine 38
FA047200 hydroxycitronellal 20
FA049300 ferric pyrophosphate 20
FA002000 Sodium L-aspartate 5
FA045100 Isobutyl p-Hydroxybenzoate

FA045200 Isopropyl p-Hydroxybenzoate




Table 3

FA043800 JOURNAL OF | 6,57,Suppl 9,13- | L. COMBINED EFFECT OF DIFFERENT | Lactobacillus
PHYSIOLOGY 21 GACKO LACTIC ACID BACTERIA STRAINS | acidophilus,
AND WSKA ON THE MODE OF CYTOKINES | Lactobacillus
PHARMACOLO PATTERN EXPRESSION IN HUMAN | delbrueckii
GY 20 PERIPHERAL BLOOD | spp.
MONONUCLEAR CELL bulgaricus,Bif
idobacterium
bifidum.
FA064000 International Volume 90,Issue | jill K | Enhancement of nisin, lysozyme, | lysozyme
Journal of Food | 1,1 january 2004 | Branen monolaurin antimicrobia activities by
Microbiology Pages 63-74 ethylenediaminetetraacetic acid and and
lactoferrin
FA056800 CHEST 1995;108(6):148 | Edward M | Pharmacologic and  Hemodynamic | dobutamine
JOURNAL 1. Effects of Combined p-Agonist
doi:10.1378/chest Stimulation and  Phosphodiesterase
.108.6.1481 Inhibition in the Failing Human Heart
FREE TO VIEW
FA 068200 Annals of | Volume®6, Issue3 | Dr.Bruce Effects of physostigmine and lecithin on | physostigmine
Neurology Pages fmi—fmi, | H memory in Alzheimer disease
189-280
FA064700 Headache: The | Volume 44, Issue | Morris A Combination of Riboflavin, | magnesium,
Journal of Head | 9 Pages 853-943 | Maizels Magnesium, and Feverfew for Migraine | and feverfew
and Face Pain October 2004 MD Prophylaxis: A Randomized Trial
FA053200 The  American | Am J Clin Nutr | T M | Interaction between colonic acetate and | acetic acid salt
Journal of | March 1991 vol. | Wolever propionate in humans.
Clinical Nutrition | 53 no. 3 681-687
FA010500 International 290.1 (2005): 83- | Kikuchi, Synergistic effect of EDTA and boricacid | boric acid
journal of | 89 Takayuki, | on corneal penetration of CS-088.
pharmaceutics etal.
FA015000 the new england | 334:1150- Gilbert S. | Effects of a Combination of Beta | vitamin A
journal of | 1155May 2, | Omenn Carotene and Vitamin A on Lung Cancer
medicone 1996DOlI: and Cardiovascular Disease
10.1056/NEIM 19
9605023341802
FA040900 Jnl of National | Volume 88, Issue | Demetrius | a-Tocopherol and B-Carotene | B-Carotene
Cancer Ingtitute 21 Pp. 1560- | Albanies Supplements and Lung Cancer Incidence
1570 in the Alpha-Tocopherol, Beta-Carotene
Cancer Prevention Study: Effects of
Base-line Characteristics and Study
Compliance
Jnl of National | Volume 92, Issue | Kathy J. | Association Between o-Tocopherol, y- | Selenium
Cancer Ingtitute 24 Pp. 2018-2023 | Helzlsouer | Tocopherol, Selenium, and Subsequent
i Prostate Cancer
FA008700 the plant journal Volume 15, Issue | Richad N | Combined expression of glucokinase and | glucokinase
11998/7/1 Pages | Trethwey invertase in potato tubers leads to a
109-118 dramatic reduction in starch accumulation
and a stimulation of glycolysis
FA051800 food control Volume 20, Issue | Y.JKim Efficacy of aqueous chlorine dioxide and | aqueous
11, Pages 963- fumaric acid for inactivating pre-existing | chlorine
1072 (November microorganisms and Escherichia coli | dioxide
2009) 0157:H7, Salmonella typhimurium, and
Listeria monocytogenes on  broccoli
sprouts
FA001100 Comparative 134.3 (2003): | Sivaram, Combined effect of ascorbic acid and | selenium
Biochemistry and | 397-401 Asha G., | selenium supplementation on alcohol-
Physiology Part C M. V. | induced oxidative stressin guinea pigs.
Suresh,
and M.
Indira
Journal of | 86.1(2003): 173- | Fiebich, Synergistic inhibitory effect of ascorbic | acetylsaicylic
neurochemistry 178 Bernd L., | acid and acetylsdlicylic acid on | acid
eta prostaglandin E2 release in primary rat
microglia
FA018400 Biology of | 55.6 (1996): | Lee E. S., | Synergistic effect of alanine and glycine | aanine
reproduction 1383-1389 and Y. | on bovine embryos cultured in a
Fukui chemically defined medium and amino
acid uptake by vitro-produced bovine
morulae and blastocysts.
FA 046000 New England | Medicine 267.26 | Veeger, W | Effect of sodium bicarbonate and | sodium
Journal of | (1962): 1341- pancreatin on the absorption of vitamin | bicarbonate
Medicine 1344 B12 and fat in pancreatic insufficiency




FA008900 The Prostate Volume 70, Issue | Hisamitsu | Combined inhibitory effects of soy | soy
10,pages 1127- | Ide isoflavones and curcumin on the | isoflavones
1133, 1 July 2010 production of prostate-specific antigen
FA046100 Experimental 107.4 (1961): | Aiyar, A. | Effect of vanadium administration on | I-cysteine
Biology and | 914-916 S, and A. | coenzyme Q metabolismin rats. hydrochloride
Medicine Sreenivasa Jdisodium
n adenosine
triphosphate.
Antibiotics & | 8.3(1958): 122-9 | Brigham, The effect of calcium pantothenate on the | streptomycin ,
chemotherapy R. S., and | acuteand chronictoxicity of streptomycin | dihydrostrepto
Jean K. | and dihydrostreptomycinin mice mycin
NIELSEN
Experimental 53.1 (1943): 47- | Brandaleo | Effect of Calcium Pantothenate and Para- | Para-
Biology and | 49 ne, Aminobenzoic Acid on the Gray Hair of | Aminobenzoic
Medicine Harold, Humans Acid
Elizabeth
Main, and
J. Murray
Steele.
FA043700 Environmental Volume 25, Issue | Sarah B. | Daphnia magna mortality when exposed | fullerene
Toxicology and | 4 Apr-06 Pages | Lovern to titanium dioxide and fullerene (Cg) | (C60)
Chemistry 1132-1137 nanoparticles
FA041500 Nutrition Volume 22, Issue | Kiran Effects of olive oil and tomato lycopene | olive oil
3, March 2006, | D.K. combination on serum lycopene, lipid
Pages 259-265 Ahuja profile, and lipid oxidation
FA036200 Journal of Food | November 1978 | F.J.IVEY | EFFECT OF SORBIC ACID AND | sodium nitrite
Science SODIUM NITRITE ON Clostridium
Volume 43, Issue botulinum OUTGROWTH AND TOXIN
6 PRODUCTION IN CANNED
COMMINUTED PORK
Pages iv-viii,
1637-1887
FA036300 Journal of Food | Number 5, May | Matamoro | Individual and Combined Effects of | Vanillin
Protection 1999, pp. 431- | sLeén Vanillin and Potassum Sorbate on
548, pp. 541- Penicillium  digitatum,  Penicillium
543(3) glabrum, and Penicillium italicum
Growth
Journal of Food | Number 10, | Ukuku, Effect of Nisin in Combination with | Nisin
Protection October 2004, pp. | Dike O. EDTA, Sodium Lactate, and Potassium
2092-2353,  pp. Sorbate for Reducing Salmonella on
2143-2150(8) Whole and Fresh-Cut Cantaloupe
FA028600 European journal | 714.1 (2013): | Saman, The combined effect of metformin and I- | Metformin
of pharmacology . | 448-455 Zenat K cysteineon inflammation, oxidative stress
and insulin resistance in streptozotocin-
induced type 2 diabetesin rats
FA048700 CYTOLOGIA Vol. 70 (2005) | Ayse Cytological Effect of the Potassium | Potassium
No. 2 P119-128 Nihal Metabisulphite and Potassium Nitrate | Nitrate
Gomiirgen | Food Preservative on Root Tipsof Allium
cepal.
FA043400 Hormone and | 32.8 (2000): 330- | Kurup, S., | Combined effect of nicotinamide and | streptozotocin
metabolic 334 and R. R. | streptozotocin on diabetic status in | on
research= Bhonde partialy pancreatectomized adult
Hormon-und BALB/c mice
Stoffwechselfors
chung=
Hormones et
metabolisme
Diabetes 35.11 (1986): | Nomikos, | Combined trestment with nicotinamide | desferrioxami
1302-1304 I.N and desferrioxamine prevents islet | ne
allograft destructionin NOD mice
Pharmacology 53.4 (1996): 783- | Koppen, Effects of nicotinamide on centra | choline
Biochemistry and | 790 Andrea cholinergic transmission and on spatia
Behavior learning in rats.
FA034300 British Journal of | 151.5 (2004): | Fluhr, J. | Fruit acids and sodium hydroxide in the | sodium lauryl
Dermatology 1039-1048. W., eta. food industry and their combined effect | sulphate (SLS)
with sodium lauryl sulphate: controlled in
vivo tandem irritation study.
FA034400 British Journal of | 1515  (2004): | Fuhr, J. | Fruit acids and sodium hydroxide in the | Fruit acids
Dermatology . 1039-1048 W. food industry and their combined effect sodium  lauryl
with sodium lauryl sulphate: controlled in sulphate
vivo tandem irritation study
FA013600 Anticancer 18.6A (1997): | Takahashi | Combined effect of CDDP and caffeine | CDDP
research 4399-4401. ,M.,eta. | against human gastric cell linein vivo.
Psychopharmacol | 113.3-4 (1994): | Perkins, Subjective and cardiovascular responses | nicotine
ogy 438-444 Kenneth to nicotine combined with caffeine during
A, etal. rest and casual activity.
FA039600 Investigative 13.6 (1978): 490- | LIN, The Effect of Combined Dextran and | Streptokinase
radiology 498. SHU-REN | Streptokinase on Cerebral Function and




Blood Flow After Cardiac Arrest: an
Experimental Study on the Dog.

Journal of | 36.3 (1994): 323- | Dubick, A REVIEW OF THE EFFICACY AND | NaCl
Trauma and | 330. Michael SAFETY OF 75% NACL/6%
Acute Care A., and | DEXTRAN 70 IN EXPERIMENTAL
Surgery Charles E. | ANIMALSAND IN HUMANS
Wade
FA028700 European journa | 714.1 (2013): | Salman, The combined effect of metforminand L- | metformin
of pharmacology | 448-455 Zenat K., | cysteineoninflammation, oxidative stress
eta and insulin resistance in streptozotocin-
induced type 2 diabetesin rats.
Toxicology 109.1 (1996): 15- | Zalups, Nephrotoxicity of inorganic mercury co- | inorganic
29 Rudolfs administered with L-cysteine. mercury
K., and
Delon W.
Barfuss.
Brain research 705.1 (1995): 65- | Puka- Neurotoxicity of cysteine: interaction | glutamate
70 Sundvall, | with glutamate.
M., etd
FA032500 Journal of | Volume 72, Issue | mikyung Risk Assessment for the Combinationa | alura red AC
Toxicology and | 21-22, 2009 park Effects of Food Color Additives: Neural | (R40),sunset
Environmental Progenitor Cells and Hippocampa | yellow FCF
Hedth, Part A: Neurogenesis (Y5),
Current |ssues amaranth
(R2), and
brilliant blue
FCF (B1)
FA055000 The Journal of | 139.11 (2013): | Kumar, Synergistic behavior of glycine betaine-
chemical physics | 115104 Narendra, | urea mixture: A molecular dynamics
and Nand | study
Kishore
PloSone 8.7 (2013): | Giudicelli, | Excess of methyl donor in the perinatal | Methionine,
68268 Fanny period reduces postnatal leptin secretion | folic acid,
in rat and interacts with the effect of | betaine and
protein content in diet choline
" Applied and | 46.1 (1983): 152- | Le Glycine betaine, an osmatic effector in
Environmental 159 Rudulier, Klebsiella pneumoniae and other
Microbiology D. A.N. I. | members of the Enterobacteriaceae
E. L. and
L.
Bouillard
FA050700 Life sciences 92.17 (2013): | Kesh, Promising roleof ferulicacid, atorvastatin | atorvastatin
938-949 Swargj and their combination in ameliorating
Bandhu high fat diet-induced stressin mice
Molecular  and | 283.1-2 (2006): | Yogeeta, Synergistic interactions of ferulic acid | ascorbic acid
cellular 139-146 Surinder with ascorbic acid: its cardioprotective
biochemistry Kumar role during isoproterenol  induced
myocardial infarction in rats
Phytomedicine 20.6 (2013): 488- | Prabhakar, | Synergisticinteraction of ferulicacid with | metformin and
494 Pranav commercial  hypoglycemic drugs in | Thiazolidinedi
Kumar streptozotocin induced diabetic rats one (THZ)
FA003000 Biochemical 48.12 (1994): | Chen, Relationship between cytochrome P450 | cytochrome
pharmacology 2199-2205 Laishun, 2E1 and acetone catabolism in rats as
eta studied with diallyl sulfide as aninhibitor.
FA062100 Clinical Nutrition | 25.4 (2006): 581- | Benito, Effects of milk enriched with ©-3 fatty | w-3 fatty acid,
587. Pedro, et | acid, oleic acid and folic acid in patients | oleic acid
al. with metabolic syndrome.
Nutrition 24.11 (2008): | Mao, Efficacy of folic acid and enaapril | enalapril
1088-1096. Guangyun | combined therapy on reduction of blood
,etal. pressure and plasma glucose: a
multicenter, randomized, double-blind,
parallel-controlled, clinical trial.
FA002600 Archives of | 70.6 (1996): 329- | Cassee, Sensory irritation to mixtures of | formaldehyde,
toxicology 337 Flemming | formaldehyde, acrolein, and acetaldehyde | acrolein
R, eta inrats.
FA000700 Cancer research 4111 Pat 1 | Kano, Effect of nitrous oxide on human bone | methionine
(1981): 4698- | Yasuhiko, | marrow cells and its synergistic effect | and
4701 eta with methionine and methotrexate on | methotrexate
functiona folate deficiency.
FA011600 Pharmaceutica 69.1 (1994): 25- | Didry, Activity  of  thymol, carvacroal, | thymol,
Acta Helvetiae 28. Nicole, cinnamaldehyde and eugenol on ora | carvacrol,
Luc bacteria cinnamaldehy
Dubreuil, de
and
Madeleine
Pinkas.
FA005200 Nephron 105.4 (2007): | Mahmoud | Role of combined L-arginine and | prostaglandin
physiology p57-p65 , lhab M., | prostaglandin E1 in rena ischemia | E1
eta reperfusion injury.




FA062300 British journal of | 75.6 (1997): 850. | Kasukabe, | An anti-cancer derivative of butyric acid | daunorubicin
cancer T, A. | (pivalyloxmethyl buterate) and
Rephaeli, daunorubicin  cooperatively  prolong
and Y. | survival of mice inoculated with
Honma. monocytic leukaemia cells.
FA012500 American Journal | 5.10 (1938): 684- | Greene, Calcium gluconate and kaolin in the | Calcium
of Digestive | 687. Bernard treatment of bacillary dysentery gluconate
Diseases L., and
Louis H.
Block.
FA055500 Annals of | 113.11 (2004): | Ylitalo, Effect of acid and pepsin on gene | acid
Otology, 866-871 Riitta expression in laryngeal fibroblasts
Rhinology &
Laryngology
Journal of | 53.22 (2005): | Tagliazuc | Effect of some phenolic compounds and | polyphenols
agricultural  and | 8706-8713 chi, beverages on pepsin activity during
food chemistry Davide, simulated gastric digestion
Elena
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, and
Angela
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FA029000 Journal of | 11.3 (1963): 621- | Aydelotte, | The Effects of Vitamin A and Citral on | Vitamin A
embryology and | 635. Margaret Epithelial Differentiation in vitro 2. The
experimental B Chick Oesophageal and Corneal Epithelia
morphology and Epiderm
Phytomedicine 18.1 (2010): 74- | Ortiz, Synergistic effect of the interaction | naproxen
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FA066000 Journal of | 32.1(2000): 179- | Lang- Prevention of ischemic spinal cord injury: | riluzole
vascular surgery . | 189 Lazdunski | Comparative effects of magnesium
, Loic sulfate and riluzole
American journa | 192.2 (2005): | Di Renzo, | The combined maternal administration of | aminophylline
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