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Lv 2 Lv3

3
32
4
5
80%
80%
2 3
3 3 1
17
10 5
(2-
) A
600 pg/mL
1
1

105

40
26
6
5 3
45 9 16
402 16 1 17
0107001 / 0107001
TLC
200
(ms) 500 ms
366 nm
5x 2.5 cm
400 V
Ex 366 nm
Em 450 nm
EU

333



GC/IMS

250°C DB-5ms Adgilent
Technologies 15m 0.25 mm
0.1 um 50°C  (20°C/min
) 320°C (20 min)
He 1.0 mL/min
280°C lulL
70 eV SCAN m/'z
40 800 SIM DFTPP
Decafluorotriphenylphosphine 20 cm
1 mg/mL 0.01 20cm
002 005 01 02 05 1 2 5 10pug/mL
GC/IMS
Lv2 Lv1l
1 pg/mL
20
Google Scholar

combined effect cumulative effect synergistic
effect

Lv5

Lv5

Lv5



0.2 mg/mL 0.004

mg/mL 0.125
mg/mL
20 mg/mL
0.4 mg/mL
50
0.4 mg/mL
50 mg/mL
200
10
105
105 5
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2
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26
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4
2 2
16
CoCl; 6H,0
99.0%
K2CrQOg4
99%
CuSO, 5H,0
99.5%
Milli-Q Element A10
Milli-Q

Digital Lux Meter L830 Leaton

CoCl, 6H.O0 40 g 2000

mL  10% 20 mg/mL
K.CrO,0.8g 2000 mL
10% 0.4 mg/mL
CuSO, 5H,0100g 2000
mL  10% 50 mg/mL
500 mL
500 mL
500 mL
10% 50 100 200 300
400 5
Lv1l Lv5
Lvl Lv5 5
Lv3 n=3
3 39
1 39
Lv 3 Lv
1 Lv5
55mL
29 6
7
15 30 3



No. 1 2 3 4 5 6 7 8 9 10
Lv -Lv3 -Lv3 -Lv3 -Lvb5 Blank 1 -Lv2 -Lvl -Lv5 -Lv3 -Lv2
No. 11 12 13 14 15 16 17 18 19 20
Lv -Lv2 -Lv5 -Lvl -Lv3 -Lv2 -Lvl Blank 2 -Lv4 -Lvl -Lv3
No. 21 22 23 24 25 26 27 28 29 30
Lv -Lv3 -Lv4 -Lv5 -Lvl -Lv3 -Lv4 -Lvl -Lv4 -Lv5 -Lv3
No. 31 32 33 34 35 36 37 38 39
Lv -Lv3 -Lv2 -Lv2 -Lv5 -Lv3 -Lv4 Blank 3 -Lv3 -Lv4
Blank 10%
C
0416001 20
16
CoCl, 6H,0 K:CrO4 CuSO,
5H,0
3
2
10%
10%
50 400
29 6 7 7
10
Lv3
20 mg/mL
CoCl; 6H0 0.4 mg/mL
K2CrOq4 50mg/mL  CuSO4
5H,O 10%
80%
2

80%
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20 cm

2
20
mm 24 mm
20cm 5mL 50mL
20cm
18 23 cm
16 14
18 cm 20 cm
K 145cm M 20 cm
185 cm
mm mm cm cm
mL
A 20 24 18 20 5
B 20 24 18 20 5
C 20 24 18 20 5
D 20 24 18 20 5
E 20 24 18 20 5
F 20 24 18 20 5
G 20 24 18 20 5
H 20 24 18 20 5
| 20 24 18 20 5
J 20 24 18 20 5
K 20 24 14.5 20 5
L 20 24 18 20 5
M 20 24 18.5 20 5
N 20 24 18 20 5
@] 20 24 18 20 5
P 20 24 18 20 5

16
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IX
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770
694
385
740
440
397
593
374
364
527
461
770
380
666
358
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No. 1 2 3 4 5 6 7 8 9 10
Lv -Lv3 -Lv3 -Lv3 -Lvb Blank 1 -Lv2 -Lvl -Lv5 -Lv3 -Lv2
No. 11 12 13 14 15 16 17 18 19 20
Lv -Lv2 -Lv5 -Lvl -Lv3 -Lv2 -Lvl Blank 2 -Lv4 -Lvl -Lv3
No. 21 22 23 24 25 26 27 28 29 30
Lv -Lv3 -Lv4 -Lv5 -Lv1l -Lv3 -Lv4 -Lv1l -Lv4 -Lv5 -Lv3
No. 31 32 33 34 35 36 37 38 39
Lv -Lv3 -Lv2 -Lv2 -Lv5 -Lv3 -Lv4 Blank 3 -Lv3 -Lv4
Blank 10%
29
29
6 7 7 7 2 3 1
3
1
80%
80%
1 1
2 3
2
1 Lv3 n=3
Lv 3
2
3
*
0.5



Lvl Lv2 Lv3 Lv4 Lv5

Lvl Lv2 Lv3 Lv4 Lv5

1 —
2 —
3 —
4 —
5 -
6 -
7 -
* 0.5
C
7
46 30
20 40
2/3 13 15 30
2 uv 401 700
3 Ix 400Ix 701 1000 Ix
40 uv 401 700 Ix
40
uv
53 56 42 67 27 39 29 14 72 37 16 56
________________ 49% 51% _ 39% 61%  25% 36% 27% 13% __66% 34% __22% 78%
7 10 7 10 4 4 7 2 11 6 3 8
41% 59% 41% 59% 24% 24% 41% 12% 65% 35% 27% 73%
29 30 39 40 49 50
uv
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3 29 58 22 80 29 28 47 31 3
27% 53% 20%  73% 27%  26% 43% 28% 3%
R 2 7T 3 13 4 6 °o 20
] 41% 41% 18% 76% 24%  35% 53% 12% 0%
3 7 8 2 15 2 3 11 3 0

41% 47% 12% 88% 12% 18% 65% 18% 0%
9:00-12:00 13:00-15:30 15:31-18:00

400Lx 401 700Lx 701 1000 Lx 1001 Lx

2 3 3
2 3
2 3
2 3
3
10%
2 3
2 30 27.5% 3
17 15.6%
3
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L2
L-3
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400Lx
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27
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5 17 37
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Blank 4.3 9.5 3.8 8.8 4.8 10

21 1.3 14 0.8 28 1.8

16 2.1 7.5 2.7 24 1.5

3.0 0.5 0.5 0.8 54 0.3

20 4.0 18 2.6 21 54

11 9.2 9.1 11 13 7.9

12 3.3 6.4 2.6 16 3.9

%
N 2 3
N 2 3
Lv 3 n=3
Lv1l Lv5
Lv3 3
2
ISO5725-29 JISZ 8402-2?
Cochran Grubbs
Lv3
2 3
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1) I1SO 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)
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S-4

T-1
T-2
T-3

T-5
U-1
U-2

V-1
V-2
V-3

V-5
w-1
w-2

X-1
X-2
X-3

X-5
Y-1
Y-2

Z-1
z-2
Z-3

Sl lans =1 i T -7

-

29 30 39 40 49

9:00-12:00  13:00-15:30

400 401 700
0-2

50
15:31-18:00
701 1000 1001

0-3
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o1

B-5

D-5

E2
E3
E-4
ES
F-1
F-2
F-3

G-1

K-1

L-3

M-3

- 1 0 7 Tt

29 30 39 40 49
9:00-12:00  13:00-15:30

400 401 700
0-2

50
15:31-18:00
701 1000 1001

0-3
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Blank




* * * Blank
4 99 100 84 96 97 96 -
D 99 ... 100 ... L 99 ... 9 . _....98 ... .
4 98 100 87 100 100 96 -
_________________ S........99 100 8 .98 .96 .98 ...
4 100 100 82 93 95 96 -
5 100 100 70 100 96 98 -
4 65 61 72 26 61 48 -
D 69 .62 . 4 63 ... 67 .84 .
4 71 58 66 21 55 42 -
5 68 58 72 62 62 60 -
4 59 64 77 30 67 53 -
5 70 66 76 64 71 68 -
4 97 95 86 94 93 98 99
D 95 .95 87 ... 9 ... 98 _....92 . 98 .
4 97 94 86 95 93 96 98
5 9" 97 8 9 9% 92 = 98
4 96 93 86 92 92 100 100
5 93 93 85 95 99 91 98
4
0.9 0.9 10 13 2.3 0.5
0 0 12 12 1.4 1.4
4.6 12 10 12 8.3 9.2
3.7 0.9 55 43 1.4 3.7
1.8 2.8 10 16 0.9 0.5
2.8 0.9 11 27 6.4 5.5
Blank - - - - 1.4 0.5
%
- 4 5
- 4 5
4 5

V4
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05 1.8%

=2
05 1.8%
4 5
90%
4
5
4
5
Blank
- 4 73 67 72 80 75 67 0
_______________________ S /8 ./ 0 /6 73 .6 .0
4 27 33 28 20 25 33 -
5 22 25 30 24 27 31 -
- 4 97 97 79 93 96 91 98
D 9T 97 .. 81 .. 97 .. 95 ] 89 ! 96
4 3 3 21 7 4 9 2
5 3 3 19 3 5 11 4
2
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S0

S0

60

VT

6°0

60

VT

6°0

8T

c'L6
60
166
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Lv 5

Lv4
0.2 mg/mL
400 Ix Lv2 0.004 mg/mL
400 700 Lv 2 0.125
Ix mg/mL Lv4
20 mg/mL
0.4 mg/mL
5 50
Lv1 0.4 mg/mL
50
mg/mL
200 Lv 3
4 5
5
1) 6
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0.2 mg/mL
0.004 mg/mL
0.125 mg/mL

20 mg/mL

53

0.4 mg/mL

50
0.4 mg/mL
50 mg/mL
200
E
1)
Q&A ’ 20 4 16

0416001



29

29

29

29 6

10 5
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40

10

0416001

20

16

23

23
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*1

No. 1

No. 2

*1
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12

12



*1
E
*1
SUNATEC
*1
*1
*1
26 A Z
A B C D E F G H I J K L M

5() [ 5(3) | 5(9 | 5(9 | 509 |42 |52 | 3(D) 4D |50 |30 50B) |50

3(2 131 |44 [5(0) [ 3(09 [ 50 | 5(0) | 3(0) | 5(0) | 3(0) | 5(0) | 3(0) | 3(0)

Q Z
109 53
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20 cm

1 1
3 39 55 mL"* 6 10 mL"?
5 32 6 55 mL"™"

*1

*2 6

No
15 30
50 mL 20 mm 24 mm
50 mL "1 2,3
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5mL
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1 *4,5,6
No. 1
1
2 *7,8,9
No. 1
3 5 *10
*11
*12
2
3 *7,8,9, 13
No. 1
3 5 *10
*7 *11. 14 *12
3
4 *7,8,9,
No. 2'15
3 5 *10
*7
*12
*16 *17
4
5 *7,8,9, 18
No. 2'15
3 5 *10
*7
*12
*16 *17
5
*1
18 23cm
1
*2 50 mL
*3
PP
*4 SOP SOP
*5 1 2 3 2



*6
*7
*8
*9
*10

*11

*12

*13

*14

*15

*16

*17

*18

*1

N NN

(G262 BN &)

80%

E-mail

*1

80%

*1
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H29

mm mm cm*1 mL
20 mm 24 mm 18 cm 20cm 5mL
*2 *3
1 30 39 uv
2
3
4
5
*4
*5
512 620 580 550 700 Ix
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
SOP *6
3
SOP
*7
*1
*2
*3
*4 LED
*5
*6
*5
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H29

10

20

30

40

19

29

39

18

28

38

17

27

37

16

26

36

15

25

35

14

24

34

13

23

33

5/25

10 00

600

12

22

32

11

21

31

Ix
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H29

10

20

30

40

19

29

39

18

28

38

17

27

37

16

26

36

15

25

35

14

24

34

13

23

33

5/25
10 00

600

12

22

32

11

21

31

Ix
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105°C 2

10
20% 4%
B
105 2 10
1), 2)
5
M-20
27 (2-
DEHTP 98% ACROS
A BPA 99.0%
3)-5)
ATBC
97.0%
DBS 98.0%
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60 cm 6.0cm 3.5cm
+2.5
1 210 50 cm
50 cm 4.2 cm 6.0 cm
50 mL
410 45 cm
2 41 cm 7.2 cm 3.5cm
300
40 cm 100 mL
73 cm
+4
3 250 67 cm 7.5cm 3.5cm
86 cm 120 mL
61 cm
+7
4 570 52.5cm 10 cm 5cm
50 cm 200 mL
61 cm
+8
5 300 52.5 cm 6.5cm 3.5cm
50 cm 50 mL
6 +10 5215cm ° (;r(r)] L sem
250 .5cm m
50 cm 7.5cm 3.7cm
80 mL
s 60 cm 6.(5)c;:rrrr11L 3.6 cm
7 _210 50 cm
50 cm
4.2 cm 5.8cm
50 mL
+
_1(())05 40 cm
8 35cm 7.2cm 3.5cm
+1.5
28 cm 100 mL
200
60 cm
+2.5
9 51 cm 8.4 cm 4.6 cm
210
50 cm 200 mL
60 cm
+8
10 260 53 cm 8.5cm 4.5cm
50 cm 200 mL
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5

pg/mL

4 4% 4
105

1 2

600

9 16 3x 3 4x 3 3x

n=9 16

68

2
1
105
1
Ws
Wb
10 mL
30 pg/mL
10 mL
Ws2 Wb2
1
9

16

105 2

Wsl Wbl

55 6.5 mg

105 2
1
3x 3 4x 3 3x 4



4x 4 2 10 8
105 3
1 1 9
Ws3 Wb3
1 7
9 10
3
55 6.5mg
Ws2 Wsl Wb2 Wbl
Ws3 Wsl Wb3 Wbl 105
Ws2 Ws3 Wb2 Wb3 5 7 9 10
x 100
C 0.7 53
43 76
1 3 7 8 5
2 4 5 6 10 5 8 2
15
4.6
3
73 cm 67 cm
86 cm 8
40 cm 35cm 28cm
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+2.5

1 103.1 105.6 2.5
210
+4
3 103.2 108.5 5.3
250
7 +2.5 103.7 104.4 0.7
210
+0.5
o 100 105.5 107.0 15
+1.5
200 100.9 105.5 4.6
9 +2.5 103.1 104.3 1.2
210
2 +10 102.2 109.8 7.6
300
+7
4 102.3 106.6 4.3
270
+8
5 103.5 110.1 6.6
300
+
6 +10 103.4 108.2 4.8
250
+8
10 100.5 107.4 6.9
260
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104.0 104.4 104.0 104.4 103.7 103.8 103.1
103.7 104.0 104.2 104.3 103.3 103.5 103.5
103.9 103.9 104.2 103.9 103.3 104.3 103.7

10
110.1 109.2 107.3 107.4 105.5 107.4
106.5 106.1 105.2 102.4 102.9 103.9
103.5 105.8 105.1 101.8 100.5 102.2

BPA ATBC
105
DEHTP DBS
BPA

200 mL

71

200 mL
30 pg/mL




6 mg

1 2
6 mg
600 ug/mL 10 mL
1 1
55 6.5mg
105
5 pg/mL
200 mL
1 mg
55 65 mg
1mg 154
18.2
6 mg 17
0.1 mg
17%
0mg
1

72

1
93.2
100.5 DEHTP 724 943 BPA 780
94.9 ATBC 226 571 DBS <17
40.3
93.7 103.6 DEHTP 929 103.7
BPA 909 1016 ATBC 56.3 815
DBS 308 57.0
DEHTP BPA
70
10 ATBC
DBS
ATBC DBS
180 200
105 2
105 =5
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120

100

%
8

20

120

100

20

120

100

%

80

60

40

20

120

100

%

20

[
y = -1.4306x + 248.14
R2 = 0.2577
98 100 102 104 106 108 110 112
DEHTP
y = -5.7516x + 686.13
R2 = 0.5357
98 100 102 104 106 108 110 112
BPA
d )
(X
%3
1 [ ]
y = -3.0724x + 408.22
R2 = 0.2365
98 100 102 104 106 108 110 112
ATBC
y = -4.8165x + 546.18
Rz = 0.0764
98 100 102 104 106 108 110 112
DBS
y = -5.4182x + 586.98
R2 = 0.1966
98 100 102 110 112

120

%

80

60

40

20

120

100

%

80

60

40

20

120

100

80

60

40

20

120

100

%

80

60

40

20

120

100

%

80
60
40

20
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- °
’_r-‘w-‘—o—.%
y =-0.5198x + 153.15
R2 = 0.0652
98 100 102 104 106 108 110 112
DEHTP
y = -0.7894x + 180.66
R2 = 0.0906
98 100 102 104 106 108 110 112
BPA
D
LR . T PN "
e 9o o
y = -0.5716x + 156.26
R2 = 0.0534
98 100 102 104 106 108 110 112
ATBC
y = -1.832x + 257.61
R2 = 0.0686 .
[}
. ° > % % .
o, ° °
'o °
°® ° °
.
[ )
98 100 102 104 106 108 110 112
DBS
y = -1.9119x + 246.9
R2 = 0.0546
98 112




105
2
92.3 984 DEHTP 86.0
96.0 BPA 78.8 949 ATBC 245
59.9 DBS <17 447
96.8 105.0
DEHTP 90.6 102.2 BPA 85.8
101.1 ATBC 383 76.7 DBS 175
69.0
1
1 2
ATBC DBS
1

75

8
DBS
ATBC

1
1 7

ATBC
1 7

35 3.6 cm
6.0 5.8cm

17
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77

59 64-71(2018)

45.2 69.3 57.1 72.0 56.5 76.5
ATBC
28.7 21.5 21.0 10.1 9.4 6.5
<17
24.6 22.9 36.0 40.3 62.5
DBS (1.0)
(1.8) 11.4 11.7 10.2 11.4 11.9
n=12
D
10
105
105 5
105 2 E
1) 201
34 370
18 3 31
2)
|SBN4-8058-2663-0
105 p 34-36 (2006)
3) 27
105 =5
p 15-55 (2016)
4)
1
59 55-63 (2018)
5)
2



29

29
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24



3x 3 4x 3 3x 4 4x 4 n=9 16

105
105 =3
3x 3 4x 3 3x 4 4x 4 n=9 16
2
1 2
1
105 2 1
Wsl Wbl
DEHTP BPA ATBC DBS 600 pg/mL
10 mL 30 ug/mL
Wb 10 mL
1 2
1 1
Ws2 Whb2
55 6.5mg
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105 2

2
1 1
Ws3 Wb3
Ws Wb
Ws2 Wsl Wb2 Wbl 6 mg
Ws3 Wsl Wb3 Wbl
Ws2 Ws3 Wb2 Whb3
x 100
30 3x 3

[ J O [ J @) [ J
O O O O O
[ J O [ J @) [ J
O (@] (@] O O
[ J o [ J @) [ J
O (@] (@] O O

[ J

O
1

30 3x 3

[ J O [ J @) [ J
O O O O
[ J O [ J @) [ J
O O O O O
[ J O [ J @) [ J
O (@] (@] O O

[ J

O
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105

A-1 B -1 D-1 D-1 c-1 B -1
105.5 PN 103.8 o
A-2 B-2 A 4 C-2 D-2 D-2 C-2 w A-
A-3 B-3 Cc-3 D-3 D-3 c-3 B-3 A-3
A-4 B-4 C-4 D-4 D-4 C-4 B-4 A-4
A-1
x Al 3B1 3C1 3
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[eoXe) [eoXe) oo —
9 mg
Wb1 Wb2 Wb3 Wb2-Wb1|Wb3-Wb1l|Wb2-Wb3
50.1152 50.1175 50.1163 0.0023 0.0011 0.0012
Ws1 Ws2 Ws3
A-1 51.5864 51.5948 51.5922 6.1 4.7 1.4 77
A-2 -2.3 -1.1 -1.2 48
A-3 -2.3 -1.1 -1.2 48
A-4 -2.3 -1.1 -1.2 48
B-1 -2.3 -1.1 -1.2 48
B-2 -2.3 -1.1 -1.2 48
B-3 -2.3 -1.1 -1.2 48
B-4 -2.3 -1.1 -1.2 48
Cc-1 -2.3 -1.1 -1.2 48
c-2 -2.3 -1.1 -1.2 48
C-3 -2.3 -1.1 -1.2 48
c-4 -2.3 -1.1 -1.2 48
D-1 -2.3 -1.1 -1.2 48
D-2 -2.3 -1.1 -1.2 48
D-3 -2.3 -1.1 -1.2 48
D-4 -2.3 -1.1 -1.2 48
Ws2 Wsl Wb2 Wbl 55 6.5mg
Ws3 Wsl Wb3 Wbl
Ws2 Ws3 Wb2 Wb3
%100
[oXe) OO oo -
9 mg
Wb1 Wb2 Wb3 Wb2-Wb1|Wb3-Wb1l|Wb2-Wb3
50.1152 50.1175 50.1163 0.0023 0.0011 0.0012
Ws1l Ws2 Ws3
A-1 51.5864 51.5948 51.5922 6.1 4.7 1.4 77
A-2 -2.3 -1.1 -1.2 48
A-3 -2.3 -1.1 -1.2 48
A-4 -2.3 -1.1 -1.2 48
B-1 -2.3 -1.1 -1.2 48
B-2 -2.3 -1.1 -1.2 48
B-3 -2.3 -1.1 -1.2 48
B-4 -2.3 -1.1 -1.2 48
C-1 -2.3 -1.1 -1.2 48
C-2 -2.3 -1.1 -1.2 48
C-3 -2.3 -1.1 -1.2 48
C-4 -2.3 -1.1 -1.2 48
D-1 -2.3 -1.1 -1.2 48
D-2 -2.3 -1.1 -1.2 48
D-3 -2.3 -1.1 -1.2 48
D-4 -2.3 -1.1 -1.2 48
Ws2 Wsl Wb2 Wbl 55 6.5mg
Ws3 Wsl Wb3 Wbl
Ws2 Ws3 Wb2 Wb3
=100

82




OO oo (eoXe) —
Wb1 Wb2 Wb3 Wb2-Wb1l [ Wb3-Wb1 | Wb2-Wb3
50.1152 50.1175 50.1163 0.0023 0.0011 0.0012
Ws1 Ws2 Ws3
51.5864 51.5948 51.5922 6.1 4.7 1.4 7
51.5864 51.5951 51.5941 6.4 6.6 -0.2 103
51.5864 51.5944 51.5933 5.7 5.8 -0.1 102
DEHTP oo oo oo
Wb1 Wb2 Wb3 Wb2-Wb1l|Wb3-Wb1l|Wb2-Wb3
0 0 0
Ws1 Ws2 Ws3
0 HHHH
0 HHH
0 HHH
BPA oo oo oo -
Wb1 Wb2 Wb3 Wb2-Wb1l [ Wb3-Wb1l | Wb2-Wb3
0 0 0
Ws1 Ws2 Ws3
0 HHH
0 HHHH
0 HHHH
ATBC oo oo oo
Wb1 Wb2 Wb3 Wb2-Wb1l|Wb3-Wb1l|Wb2-Wb3
0 0 0
Ws1 Ws2 Ws3
0 HHHH
0 HHH
0 HHHH
DBS oo oo oo -
Wb1 Wb2 Wb3 Wb2-Wb1l [ Wb3-Wb1 | Wb2-Wb3
0 0 0
Ws1 Ws2 Ws3
0 HHH
0 HHHH
0 HHH
Ws2 Wsl Wb2 Wbl 55 6.5mg
Ws3 Wsl Wb3 Wbl
Ws2 Ws3 Wb2 Wb3

=100
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TLC

40

TLC

PL
PL

PL

EU
GC/MS

TLC




1000

EU
333 GC/MS
333 53
280
177 GC/IMS
10 pg/mL
103
0.01~10 pg/mL
29 0.01 pg/mL 25 0.02~0.1
pg/mL 31 0.2~1 pg/mL 200
GC/IMS
1
GC-MS
24 119-124
2017
1
23
2017.6
2)
113
2017.11

85




36 4 28

45 9 16

2)

46 5 8

3

5x 5cm
100 mL
7.5~9
10

2x 4cm
30

30 11 16

4)

46

109

402

244

350~370 nm

pH 3~5

244

1

pH

86

5,6)

3~35

26

40

0107001

/

16

1

17
0107001

pH



6 Kayaphor 1,000 ng/mL.  Kayaphor 50
5 3 mg 50 mL
Kayaphor Kayaphor pH 3.1
0.003% HCI/MeOH
No.1~40 0.01~50 pg/mL  Kayaphor
No0.1G~40G
uv
28% SLUV-6 365 nm 50
mm 1,274 uW/cm?
35%
F-7100
Gradient A10 MILLIPORE
MilliQ TLC :TLC visualizer
Kayaphor Kayaphor SN conc. CAMAG

1 21
2 22
3 23
4 24
5 25
6 26
7 27
8 28
9 29
10 30
11 31
12 32
13 33
14 34
15 35
16 36
17 37
18 38
19 39
20 40

27 40
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A)

3,5,6)

60
30
cm 365 nm
5x 2.5cm (12.5 cnv)
50 mL
0.1% pH 7.5~9
10
10% pH 3~3.5
2x 4cm 60 30
30cm 365 nm

B) TLC visualizer

TLC

366 nm

200
500 ms

400V
Em

88

(ms)

5x 25 cm

450 nm

Ex

366 nm



C 200 500 ms

TLC
TLC ms
uv
200 ms
TLC
TLC
TLC
No.3
No.19

No.1
No0.33G

No0.34G

No.1G 200~500 nm

10 20 50 100
89

No.3

200
500 ms

500 ms

TLC

200~600 nm



10 ms
No.1 No.19 No.3

No0.1G No0.34G No0.33G

100 ms
No.1 No.19 No.3

No0.1G No0.34G No0.33G

TLC
No.1
No.19
No.3

500

I A

20 ms
No.1 No.19 No.3

No.1G No0.34G No.33G

200 ms
No.1 No.19 No.3

No0.1G No0.34G No0.33G

200

400~450 nm

200 300
EM (rm )
No.3
360~370 nm
No0.33G

400

I 1
500 600

0

50 ms
No.1 No0.19 No.3

No.1G No0.34G No.33G

500 ms
No.1 No.19 No.3

No0.1G No0.34G No0.33G

TLC

366 nm

415

435 nm



26 3

450
nm
No0.36 3 1 1
No.8G 7
2
No.36 TLC
1.5%
9.6% 19~588 TLC
8
206~588
7 48~99
2.8% 25 1944
2
200
100
No0.8G
No.36
1 2117 430 762
2 2178 369 732
3 2194 377 765
4 2130 342 783
5 2145 423 787
2153 388 766
32 37 22
1.5 9.6 2.8
40 TLC
TLC
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*%

*%

TLC TLC
1G > > 34 21G > < 24
2G > > 31 22G < > 26
3G 211 23G < > 26
4G 417 24G > > 21
5G 37 25G < > 20
6G < < 31 26G < < 44
7G >< >< 33 27G =< < 34
8G 588 28G 206
9G < > 29 29G 452
10G > > 21 30G 262
11G > > 24 31G > > 33
12G < > 20 32G 99
13G > > 26 33G 430
14G > > 24 34G 89
15G < > 28 35G 58
16G > > 25 36G 63
17G > > 19 37G 65
18G < > 21 38G 269
19G > > 20 39G 79
20G > > 20 40G 48

o TLC >
360~370 nm
400~450 nm
Kayaphor
Kayaphor
Kayaphor
0~1 pg/mL Kayaphor
TLC
78) o TLC
pH 3 10 pg/mL TLC
Kayaphor 2x 4cm
3 TLC
0 pg/mL 0.01 pg/mL
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A)

Ex
()

500
450
400
250
300
250)
20038

a00
430
400
350
300
2a0
200

10 pg/mL Kayaphor

300 400
EM{nm)

T
a00

600

TLC
500 ms B)

*

93

Kayaphor

(ng/mL)



TLC

*%
*kk

*

(Mg/mL) o
5 = =< 44
0.01 133
0.02 200
0.05 335
01 427
0.2 579
05 1268
1 1813
* Kayaphor
*k TLC
xkk Ex: 366 nm, Em: 450 nm
0.02 pg/mL o
0.1 pg/mL
5) 8
0.02 pg/mL 6
3
200 10
13 23
206~588
0.02 pg/mL  Kayaphor
TLC
TLC
17 2,360 10,000 5C
10 21 mm
101 1,400
13 44 370 0.003%
Kayaphor

lug/mL  Kayaphor
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*%

*%

TLC TLC
1 >< < 45 21 290
2 >< >< 52 22 >< >< 370
3 > 10,000 23 514
4 6,490 24 > > 103
5 151 25 > > 211
6 > > 44 26 1,340
7 > > 52 27 4,677
8 5,040 28 2,450
9 > > 80 29 8,534
10 =< >< 246 30 > 10,000
11 < > 95 31 2,970
12 137 32 3,870
13 929 33 6,380
14 1,460 34 3,570
15 > > 181 35 3,360
16 490 36 2,360
17 >< >< 69 37 5,580
18 129 38 6,590
19 101 39 3,160
20 > > 318 40 5,110
- TLC =
0.01 50 pg/mL Kayaphor
TLC
17 8
6
TLC
< 3
10 0
0
=< 10
13 0 TLC 0.05
0 ug/mL 0.1~0.5
= 13 pg/mL 1 pg/mL
>
350~370 nm 0.05 pg/mL
400~450 nm 0.1
Kayaphor pg/mL
Kayaphor
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A)

Ex
()

Ex
irm)

a00
430
400
il
a0a
250

500

T I
300 400 500 60O
No.38

A

T T I

300 A00 a00 GO0
EMinm)

1 pg/mL Kayaphor

TLC
200ms B)

*
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Kayaphor (ng/mL)



TLC

I“Ig/mL ” ** e
0 < > 75
0.01 > > 87
0.02 > > 102
0.05 > > 91
0.1 126
0.2 150
0.5 289
1 675
2 1261
5 2090
10 4178
20 6625
50 > 10000
* Kayaphor
* TLC
x
ok Ex: 366 nm, Em: 450 nm

TLC

1 pg/mL  Kayaphor
675

Good Laboratory Practice

1)
40

109
2)

TLC
97
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3)
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! 30 11 16
244 2
5)
16
1 7 0107001
6)
! 16
17 0107001

7) Chen, H. C., Wang, S. P, Hot-water and

98

8)

9)

solid-phase  extraction  of  fluorescent
whitening agents in paper materials and infant
clothes followed by unequivocal
determination with ion-pair chromatography-
tandem mass spectrometry, Journal of
Chromatography A, 1108, 202-207 (2006)

Kim, J S, Kim, D. H, Kim, K.,
Determination of Fluorescent Whitening
Agents in Paper Materials by lon-Pair
Reversed-Phase High-Performance Liquid
Chromatography, Bulletin of the Korean
Chemical Society, 33, 3971-3976 (2012)

62, 89-94 (2008)



3000
FCN
EU
EU
29 5 874
Specific Migration Limit SML
433 SML b
65
SML
SML 60
mg/kg
Overall
migration Limit OML 10 mg/dm?
Code of Federal
Regulations CFR
Food Contact notification FCN 2 PL
CFR Title21  Part 175 179
2)
196

Generally Recognized As Safe  GRAS

99

30

FDA

PL



PL

PL
29 7
3)
1000
EU
EN ASTM
PL
EU
GC/IMS
B
333
10 100 mg
10mL
1 mg/mL

001 002 005 0.1
02 05 1 2 5 10 ug/mL

4

GC/IMS 7890
5975C with triple axis detector Agilent
Technologies
GC/MS
250°C DB-5ms Agilent
Technologies 15m 0.25mm
0.1pum 50°C  (20°C/min
) 320°C(20min)
He 1.0 mL/min
280°C luL
70eV SCAN m/z40
800 SIM
DFTPP

Decafluorotriphenyl phosphine

GCIMS

10 100 pg/mL

GC/IMS

1 pg/mL



EU 103
5, 6)
100
333
1 mg/mL 2
53
GC/IMS 10 pg/mL
103
0.01 10 pg/mL
4% 20%
18 1pg/mL
10 pg/mL
280 85
1
29 2
29 0.01 pg/mL 25
0.02 0.1 pg/mL 31 02 1
ug/mL
280 GC/IMS
D
GC 56) PL
177 EU
GC/IMS 10 333 GC/IMS
ug/mL 103
85
200

101



GC/IMS

PL 1000

E

1) The European Commission, COMMISSION
REGULATION (EU) No 10/2011 of 14
January 2011 on plastic materials and articles
intended to come into contact with food,
Official journa of the European Union (2011)

2) U.S. Food & Drug Administration

https.//www.accessdata.fda.gov/scripts/cdrh/cf
docg/cfcfr/cfrsearch.cfm

102

3)

10 710 14

4)

http://www.mhlw.go.] p/stf/sei sakunitsuite/bun
yalkenkou_iryou/shokuhin/kigu/index.html
5) Mutsuga, M., Yamaguchi, M., Abe, Y.,
Akiyama, H., Evauation of the equality of
non-polar capillary column in GC/MS analysis
of food contact plastics, American Journal of
Analytical Chemistry, 4, 476-487 (2013)
2015

P

6)
| SBN978-4-307-47043-8
616-625



CAS Formula
2,4-diamino-6-hydroxypyrimidine 0000056-06-4 C4HgN,O

lutamic acid 0000056-86-0

calcium 2-ethylhexanoate mineral spirit

0000136-51-6  Ci6H30Ca0,

solution (Ca : 5%)

o gutamcacdhydrochoride 000013156  CaHONO, | 183se
° trisodium.N-(2-hydroxyethyl)ethylenediamine- 0000139-89-9  C1oH1sNoNazO- 344.21
N,N',N'-triacetate dihydrate
entasodium piethylenetriaminepentaacetate
© [()ca. 40% in w‘;ter,yca. :L.OmoI/L)p 0000140-01-2 C14H1NsNasOso 503.26
__________ o e T T L R s
___________ o T e e
__________ T S o T R e e
___________ T o e e S e
__________ e
___________ PPNl et r S b R oot beb PO e LRI ACLEEEEREEPALEEELEERS
__________ T e
T e e e
B AR
o denoctytinoxide  0000870-08-6
oS S 2,6-naphthalenedicarboxylicacid______________0001141-38-4 ~ CiHgOs 216.04 5
__________ © __________potassiumsilicate solution __________________0001312-76-1 KOS ____ 15428 |
IS Q. 4.4-bis(2-benzoxazolyl)stibene ______________ 0001533-45:5 = CpgHigN:Op ___ 414.14 005 __
-G S . 1l-aminoundecanoicacid ______ _____________ 0002432-99-7 _ CyHpNO, _  201.17 5 ..
e ©___dioctadecyl disulphide____________________ _0002500-88-1 = CpeHgSz ____ 457.39 3 .
__________ © __________‘sophthalic diydrazide = _______________ 0002760987  CgHiN.O; 19419
o (8-chloro-2-hydroxypropyhtrimethyl 0003327-22-8  CgH1sCl,NO 188.10
__________ ammonium chloride (ca. 65% inwater) _________________________ T _________
______________________ magnesium (II) gluconate hydrate | 0003632-91-5 CioHpMgO14 41460 .
- - 5.-sulphoisophthalic acid, monosodium salt, 0003965-55-7 C1oHoNa0;s 296.00 0.05
_______________________ dimethyl ester L
______________________ zinc (I gluconate hydrate  _ ______ _____ 0004468-02-4 CiHpOnZn 45567
° ° 4—(2—benzoxazq|yl)—4'—(5—methy|—2— 0005242-49-9 CaoHaoNooa 428.49
_______________________ benzoxazolystilbene . ..
__________ © _________ltholrubinBCA _________________________ 0005281-04-9 CigHiN)Na;0sS _430.34 |
o o sodium isoascorbate monohydrate 0006381-77-7 CgH11NaO; 218.14
o 6-amino-1,3-dimethyluracil 0006642-31-5 CsHoN3O, 155.07 5
- diallyldimethylammonium chloride (60% in 0007398-69-8 CaHisCIN 161.67
______________________ WA
o o sodium nitrite 0007632-00-0 NNaO, 68.98 0.6
.S detin _____0009004:53:9
o calcium alginate 0009005-35-0  CggH42Ca30z62 1170.93
_____________________ ... caseinsodium frommik 0009005463
__________ © __________hydroxylamine suffate _____________________ 0010039-54-0 _ HgN:OeS ____164.14
___________ ©_._____.__bis(8-quinolinolato)copper (1) ____________ _0010380-28-6 C;gHi,.CuNsop 35185 .
o

ethylpropanesulphonic acid 0015214-89-8 C;H13NO,S

ethylenediaminetetraacetic acid monosodium
ferric salt hydrate

o - (2);1265(1,4-phenylene)b|s[4H-3.l-benzova|n-4- 0018600-59-4 CaoH12N,0, 368.08 0.05

° tetrak|s(hydrc_>xymethyl)phosphomum sulfate 0055566-30-8 CaHy:0PS 252,17
_______________________ (ca. 70-80% inwater) ...
-di-tert-butyl-4-h Iphosphoni
o o o 3S5-di-tert-butyl-a-hydroxybenzylphosphonic 66140 915 CoHeCaOP,  694.31 6
acid, monoethyl ester, calcium salt

PL
SML

103



EU uUs CAS Formula SML
= 2-bromo-2-nitro-1,3-propanediol 0000052-51-7 C3HeBrNO, 199.99
e allyl isothiocyanate T 0000057-06-7 T
"""""" o diethylsufate 7 0000064-67-5  CHp0,S 15418
e formamide 0000075-12-7  CH,NO 4504
o ethylene oxide 0000075-21-8 C,H,0 44.03 ND
i e AT SE LR L SEEL AL,
BB e T T e e EREEE
e el o

[, -
it I TSy = e
B e b e e L P i e S E e
e oIk LR L AL
___________ T e
S i o P RRRCRE
___________ et v e et e
........... I

o o 2-methyl-13-butadiene 0000078-79-5  CcHg | 6806  ND
o o acrylamide 0000079-06-1 C3HsNO 71.04 ND
o ©  methacrylamde  0000079-39-0  C#H.NO 8505 | ND
o " Znitopropane 0000079-46-9  C;H,NO, go.09
ST hhcand T ononoaizsia Gy, aoes7
.S Zethyiphenol 0000090-00-6____ CoHiO 12216

o 0000091-17-8 CioHig 138.25

o umbeliferone 0000093-35-6  CoHgOs 16214
o 123-benzotoriazole 0000095-14-7  CeHsNs 11912
"""""" o diethyloxalate 7 0000095-92-1  CeHyO, 14614
LS. methacrylicacid,allylester _______ _ 0000096-05-9 _ CiHiO; 12607 _ 005
___________ © . syreneoxide  _ 0000096-09-3  GCgHeO 12015
o ethylene carbonate 0000096-49-1 C3H403 88.02 30

o eugenol 0000097-53-0 C10H120, 164.08 ND

o
2o Nemethydethanolamine 0000105599  CoHhaNO, 1946
o2 polyethviene gycol monooleate (2£.0) ____ 0000100-12:7_ CeMles 97057
- O Ldichlorobenzene . 0000M00-467 Gl Meor 12
e ST methacrylic acid, 2,3-epoxypropyl ester 0000106-91-2  CH;05 14206 002
=N acrylonitrile 0000107131 CHN 5303 ND

o ethylenediamine 0000107-15-3 C,HgN, 60.07 12

o 244trimethyl-1-pentene | 0000107-39-1 Cohe 1222
e 3,5-dimethyl-1-hexyn-3-ol | 0000107-54-0  CgHi 0 12620
.S Ntertbutylacrylamide __ 0000107-58-4 _ CHNO  127.09
R R dimethylaminoethanol | ______ 0000108-01-0____ CHuNO __ | 8908 ___ 18
] acetic acid, vinylester . 0000108-05-4 CaHeQ, 8604 1z .

o propylene carbonate 0000108-32-7 C4Hs0s 102.09

o o 1,3-phenylenediamine 0000108-45-2 CeHgN, 108.07 ND




EU uUs CAS Formula SML
___________ O ......____ethylvinylether (stabilized withKOH) ________ 0000109:92:2  CHeQ 7211
o etyiFormate ¢ 0000109-94-4  CiHeO 7408 _
Q.S tetrahydrofuan 0000109999  CiHO 7206 __ 06 _
___________ © . NNNN-tetramethylethylenediamine ________0000110-18:9 _ CeHigN, 11621
___________ © .. NN-methylenebisacrylamide ________________ 0000110-26:9 _ CHiN:O, __ 15417
S S tioxame _____________________0000110-88-3  CiHO; ____ 90.03 5

o diisopropanolamine (DL- and meso- mixture) 0000110-97-4
___________ © ... dgycolicacid __ _  0000110-99-6  CiHeOs 13409
.S, Zethoxethylacetate  0000111-159  CeHipOs 13216
Q... diethylenetriamine 0000111400  CHiNs 10311 5
SR N-(2-aminoethylethanolamine 0000111-41-1 _ CiHiNO 10409 005
___________ © _______ bis(a-chloroethyhether  0000111-44-4 _ CiHCLO 14301
oS cthyleneglycoldiacetate  0000111-55-7  CeHiOs 14614

) 1-octene 0000111-66-0

° \cllvliti:]héﬁ%e glycol monomethyl ether (stabilized 0000111-77-3
TS T ctyiene gyeol monobutyieiher aceiate 0000112072 G0 a0zl
cereeeo.So._.______diethylene glycol monoethyl ether acetate ___0000112-15-2 CgHieQs 17621

o diethylene glycol monobutyl ether 0000112-34-5
B l-dodecene 0000112-41-4  CipHpy  168.19 005
o ®._._...___Achlorophthalicanhydride _ _ _ __ _0000118-45-6 __ CgHiClO; 18198 _ 0.05 _
9.9 sdlicylicacid, methylester  _  _ _ __ 0000119-36-8 CgHgO3 15205 30
___________ o ... 2imidazolidinone __ __ _  0000120:93:4 _ CHN,O 8609

o trilsopropanolamine 0000122-20-3

o ooio_..._._____phosphorousacid, triethylester  0000122-52-1 _ CohiOP 16608 ND
o 2-phenoxyethanol 0000122-99-6
___________ O _.........Vinylbutyrate (stabilized with MEHQ) _________ 0000123:20:6 __ CgtioQp 11414
.S .S lédhydroxybenzene 0000123319  CeHeQp 11004 06
.S Gacetonealcohol _ _ __ __ _____ _ 0000123-42-2  CeHipOp _ 11616
___________ © .. _acetylacetone  _ ________ 0000123-54-6  CeHO, 10012
o 1,4-dioxane (stabilized with BHT) 0000123-91-1
o diethylene glycol monobutyl ether acetate 0000124-17-4
P S e A o S
Seooeeeees e PP
SRR R Gt
o diethylmaleate " 0000141-05-9  CgH,,0, 17248

0

dicyclopentadiene (stabilized with BHT)
[precursor to cyclopentadiene]

0000141-22-0

3-ethylphenol
diethyl Fumarate

0000620-17-7
0000623-91-6

o
o
o o
o
o
o
o
o
o o
o
o
o o
o




EU uUs CAS Formula SML
o o 3-aminopropyltriethoxysilane 0000919-30-2 CoH23NO3Si 221.14 0.05
o 2-hydroxypropyl methacrylate 0000923-26-2 C;H1,03 144.17

N-methylolacrylamide

o 1,9-decadiene 0001647-16-1 CioHig 138.14 0.05
! 4-(hydroxymethyl)-1-cyclohexene 0001679-51-2 CHi 0 112.09 005 _
=T 2,3.6-trimethylphenol 0002416-94-6 ___ CoHilO 136.09 005
___________ © ____.......2-bromo-4hydroxyacetophenone _ _  _ 0002491-38-5  CoH;BrO, 21504
oo ] [3-(methacryloxy)propyl] trimethoxysilane 0002530-85-0 __ CiofgOsSi_____ 248.11 __ 0.05 _

o vinyltrimethoxysilane 0002768-02-7 CsH1,05Si 148.06 0.05

- - (r;(::r\acryllc acid, 2-(dimethylamino)-ethyl 0002867-47-2 CaH1sNO, 15711 ND

o diacetone acrylamide (stabilized with MEHQ) 0002873-97-4 CgH15NO, 169.22
___________ T e R e
b e R eI b L L L L LALLM AR
____________ o e S e T
B Vi Vi i b LI PP L LR LACERAL RS
o e R e e
____________ B b E bbb LR IS S PO LA LR PP LALELEELLRERE
o e
s T e T e e S
et T e T PP T IRt
e e N L S hb A P e LR PU G SRR LEE
semseemes B VI el e e e R o o AR PO
___________ o o e A o
o 2(dmethylamino)-2-methyl-1-propanol 0007005472 o 5 11719 -

o diisopropyl fumarate 0007283-70-7 C10H1604 200.23 i
_______________________ o . doveoil ____0008000-348

o ligroin 0008032-32-4 C;H;BrMg 195.34
"""""" © polyethylene glycol monolaurate (10E.0.) _ 0009004-81-3
''''''''''''''''''''''' S __________polyethylene glycol monooleate (10E.0) ___ 0009004-96-0

- ?:])I:y:;r;)rlloir.]elg;ycol monooleyl ether 0009004-98-2
o o methacrylic acid, 2-suiphoethyl ester _______ 0010505-80-9 _ CoHiOsS 19402 ND

- 2—_ethy|hexy| phosphate (mono- and di- ester 0012645-31-7 CosHsiO6P, 532.63
_________________________ XU ) .
____________ ©. ... 3-aminopropyltrimethoxysilane _ ____ _  0013822-56-5  CeHi/NO.Si  179.29
___________ © ______..___Vinyl crotonate (stabilized with MEHQ) _ ___  0014861-06-4 CeHgO, 11213
e © 5-ethylidenebicyclo[2,2,1] hept-2-ene 0016219-75-3  CoHip | 120.09 = 0.05
B 6-hydroxy-2-naphthalenecarboxylic acid ________ ¢ 0016712:64:4 __ CyHiO; ____ 188.05 005 _

o tert-dodecyl mercaptan (mixture of isomers) 0025103-58-6 12 26 202.40

- di.isobutylene (mixture of isomers) (stabilized 0025167-70-8 CigHas 22443
_________________________ with BHT)

° trlpropylene glycol monomethyl ether (mixture 0025498-49-1 CaoHaOn 206.28

of isomer)
hydroxypropyl acrylate (mixture of 2-

o hydroxypropyl and 2-hydroxy-1-methylethyl 0025584-83-2 CeH1003 130.14
_________________________ Acrylate) (stabilized with MEHQ) ..
o polyethylene glycol mono-4-nonylphenyl ether 0026027-38-3 CasHsoOs 514.70

(n=approx. 10)

''''''''''''''''''''''' S tidecanol (mixture of isomers) 0026248420
- cresyl diphenyl phosphate (so called) (mixture 0026444-49-5 C1oH10P 34031
________________________ of analogue) ..
° 2,2-bis.(4-hydroxyphenyl) propane bis(phthalic 0038103-06-9 CarHaoO8 520.12 0.05

anhydride)
o ©  polyethyleneglycol ester of castor oil 0061791-12-6 42



4
EU us CAS Formula SML
1-(2-hydroxyethyl)-4-hydroxy-2,2,6,6-
o o o tetramethyl piperidine-succinic acid, dimethyl 0065447-77-0  (C15H25NO4)N 30
_________________________ ester, copolymer ..
poly(6-morpholino-1,3,5-triazine-2,4-diyl)-
[(2,2,6,6-tetramethyl-4-piperidyl)imino)] 0090751-07-8
hexa-methylene-[(2,2,6,6-tetramethyl-4- 0082451-48-7
_________________________ piperidy)imin)] | .
2-hydroxy-4'-(2-hydroxyethoxy)-2-
_________________________ methylpropiophenone ...
N,N',N",N"-tetrakis(4,6-bis (N-butyl-(N-
o o o Mmethyl-2,2,6,6-tetramethylpiperidin-4-yl) 0106990-43-6  CigHasoNsz ~ 2284.05  0.05
amino)triazin-2-yl)-4,7-diazadecane-1,10-
diamine

EU

PL
SML

107
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122

78
Nicotinamide
106 CASNo. 98-92-0
51
i1 : 327 ‘
100 200 300 400
163
2-tert-Butyl-4-ethylphenol
CASNo. 96-70-8
135
178
41 %n
| ‘1 | ; ; ;
100 200 300 400
107
91
Benzyl bromoacetate
CASNo. 5437-45-6
149
79
51
I “\ \‘m b “H‘\ Il . ‘ n
100 200
165
tert-Butyl-4-
hydroxyanisole
137 CASNo. 25013-16-5
180
791
“ ‘\Wh ‘\\‘H\ \‘H\h \‘\H\ ‘M\M\ ‘\HH\M \uh‘ \H\ ‘ ‘ ;
100 200
m/z

112

138

56

82100

Dicyclohexylamine
CASNo. 101-83-7

181

‘\“ H‘\ li u\“ \w L
100

81

T T
200 300

55

108

140

Dimethyl
1,4-cyclohexanedicar boxylate
(cis- and trans- mixture)
CASNo. 94-60-0

168

77

M&M Ll

100

75

110

200 300
138

3-Chlpphthalic anhydrine
CASNo. 117-21-5

182

100

137

165

4-Hydr oxy-3-tert-butylanisole
CASNo. 121-00-6

180

100

200 300

m/z



113

70 118
Hexamethylenediamine Triethanolamine
CASNo. 124-09-4 CASNo. 102-71-6
126
58
98 140 74
56
\H\ \H‘ Al M L ::-(?O 149
100 200 © 100 200 300 400 500
205 45
2,6-Di-tert-butyl-p-cresol Diethylene glycol monophenyl ether
CASNo. 128-37-0 CASNo. 104-68-7
94
77
220
57
‘\ ‘M‘\ i m ‘\\ ‘\“ ‘HH \H\H\ \h‘m‘ wly ‘ | A | H\ !‘ Ll ‘\‘ Wl ‘M‘H el \‘ .
100 200 100 200
163
144
135 194
I sophthalic acid, dimethy! ester 115 2-Naphthol
CASNo. 1459-93-4 CASNo. 135-19-3
76
103
‘ 63 89
M \ l e \LH‘A L u“ ‘ u‘ ‘ %07 ‘ ‘
100 200 300 400 500 600 700 100 200 300 400
121 119
4-Ethoxybenzoic acid, ethyl ester 136 2-Aminobenzamide
CASNo. 23676-09-7 92 CASNo. 88-68-6
149
65
138 194
65
107,
| \H\ s \“\ e \“ L ‘ I i H‘H \\H‘ I i i
100 200 100 200 300
m/z m/z
2



41

Methacrylic acid, diester with
1,4-butanediol
CAS No. 2082-81-7

126 140

Loy e Ll 226

81

100 200

1,4-Cyclohexanedicar boxylic acid
CASNo. 1076-97-7

108
126

71

83

252

100 200

2,2,4-Trimethyl-1,3-pentanediol
diisobutyrate
CASNo. 6846-50-0

111 159

243
\

95

100

123

200

4,4'-Difluor obenzophenone
CASNo. 345-92-6

218

188

.‘\M 1L

100

200 300 400 500
m/z

114

219
2,6-Di-tert-butyl-4-ethylphenol

CASNo. 4130-42-1

57
159 101

‘\ ‘w“\ wan “ ‘h‘\ \M‘ MH lulla, \‘H ol | i
100 200

71

1,4-Butanediol big(2,3-epoxypropyl)ether

57 | CASNo. 2425-79-8

100

87

129

56

100 200

117

155
Dibutyl fumar ate

CASNo. 105-75-9

99

173

L ‘h H‘ X
100 200

1-Amino-3-aminomethyl-

3,5,5-trimethylcyclohexane

CASNo. 2855-13-2
70

136

300

178

164

235

m/z

‘ \‘HH“‘ J
100

h‘ \HJJJ \H .
200

3



113

229
Dibutyl itaconate 1,3-Big(2-isocyanato-
(stabilized with HQ) 2-propyl)benzene
CAS No. 2155-60-4 CASNo. 2778-42-9
57
186
131 84 158
LT f T
‘H i “‘ | I \‘ ‘ ‘ “ L 242 ‘ M M‘M\ ‘\\‘d “\‘“ ‘\H“‘ “‘ \‘\m u‘\\\ b b ‘ ‘
100 200 300 100 200 300
233 105
4-sec-Butyl-2,6-di- Benzophenone
tert-butylphenol CASNo. 119-61-9
CASNo. 17540-75-9 w
182
51
247
57
262
131 152
‘\ Mol B T TR L Ll . . ‘\ M . ‘ alu H .
100 200 300 400 100 200
269 152
Tributyltin chloride 2-Nitrobiphenyl
CASNo. 1461-22-9 CAS No. 86-00-0
115
155 17 182
1
177 513
121
199
H‘\H . il e ‘ I .
100 200 300 100 200 300
77 55
Diphenyl carbonate Acrylic acid, dodecyl ester
CAS No. 102-09-0 CASNo. 2156-97-0
141
214
65
69
169 83
IV U o,
1 T i ; I il ; ul - 1 ! ;
100 200 100 200
m/z m/z
4

115



91

109
N-(4-hydroxyphenyl) N-Ethyl-p-toluenesulfonamide
acetamide CASNo. 80-39-7
CASNo. 103-90-2 155
184
151 65
42 80
53 199
l,H\.m I ‘ ‘ ‘ ‘ ‘h‘ L ‘\‘ | L
100 200 300 400 500 100 200
63
Phthalic acid, diallyl ester Phosphoric acid,
CASNo. 131-17-9 trichloroethyl ester 249
CASNo. 115-96-8
143
149 205
76 104
VINNIN
[ !\Hm “ H‘Hm A H Lo “ Al | \hm ‘ lils \“‘ " ‘m el ‘\ ‘\ iyt M‘ ‘\‘ 283
100 200 100 200
174 41
55
Pyromélitic anhydride Laurolactam
CASNo. 89-32-7 CAS No. 947-04-6
102
100
74
197
154
44
‘ \}‘w Al b “‘ i 1 . 218 \‘M W‘\ . ‘\ A M‘
100 200 100 200
7991 110
Tricyclodecanedimethanol 44 1,3-Bis(2-hydr oxyethoxy)
CAS No. 26896-48-0 benzene
CAS No. 102-40-9
147
119
165
82
155 198
HHM\“‘M‘\ 1l . _ll \‘\ \‘ “ ! 1
100 200 100 200
m/z m/z
5

116



160 197
1,3 4-Cumylphenol
Benzenedimethanamine CASNo. 599-64-4
CASNo. 1477-55-0
145
72 104 103
7 212
119
216
m\ ;Huu‘ Il \‘ ‘\H\ h“\ m b “\‘ “ | “‘ I l‘m \”\ u\‘\\ Ju HH\ Job il Al ‘ ‘
100 200 100 200 300 400
125 57 222
Diphenyl sulphone Resorcinol diglycidyl ether
CASNo. 127-63-9 CASNo. 101-90-6
77 110
51
77
97 218 166
m!H \“m - M ‘\M\ i Al LM \\‘1 1 L
100 200 100 200
149 263
Phthalic acid, dibutyl ester Hexachlor oendomethyl
CASNo. 84-74-2 enetetrahydrophthalic acid
CASNo. 115-28-6
237
193
P s
104
“ el ‘\ L “\ I ?95 2\23 278
100 200 100 200 300
263 187
Hexachlor oendomethyl 2,4-Diamino-6-phenyl-
enetetrahydrophthalic 1,3,5-triazine
anhydride CASNo. 91-76-9
CASNo. 115-27-5
103
191 237 76
95
Ll SJO | H\ Ll 1\18 1“14 ‘
ol Al L L ol gkl b 1 L .
100 200 300 100 200
m/z m/z
6

117



186

69
1,1,1-Trimethylolpropane 4,4 -Dihydroxybiphenyl
trimethacrylate CASNo. 92-88-6
CASNo. 3290-92-4
41
157
7793 128
i ‘8‘1”‘ " ‘1‘36 ; 2\53 ; L 1‘\\\ \‘HH\H‘\ \‘ ‘\H ‘\ \m ‘\ L .
100 200 300 100 200
) : Co_ . 213
Captan 2,6-Naphthalenedicar boxylic acid,
CASNo. 133-06-2 dimethyl ester
CASNo. 840-65-3
244
126 185
154
117 149
264 ‘ ‘
Lul ‘u\“\u‘ ‘H“ ““J \‘\\ , 182 ‘ T ‘ (Y I ‘ [ H\ Ll ‘ | .
100 200 300 100 200
193 121
2-Phenylindole Salicylic acid, 4-tert-
CAS No. 948-65-2 butylphenyl ester
CASNo. 87-18-3
0 165 135
65
AT | i ik
i \‘\ TR . I L el M‘\ . “‘ | ; "
100 200 100 200
91 57
210
155 N-Cyclohexyl-p- o W Bis(2-ethylhexyl) maleate
toluenesulfonamide CASNo. 142-16-5
CASNo. 80-30-8
100
98 253
83
‘\‘\ MH T ‘ L \‘ Ll ‘ | || L il 1 \ P i
100 200 300 100 200 300
m/z m/z
7

118



204

2-Cyano-3,3-diphenylacrylic 232 -
acid, ethyl ester
CAS No. 5232-99-5
248
176
\‘H\‘ “‘\ m\‘\\ ‘H \\“Mw \\M\ dl m‘“\ ul \‘\ Ll ‘\
100 200
58
152 Bis(4-aminocyclohexyl)
methane
CASNo. 1761-71-3
234
M i i
\W\M\J M‘ w e U] H‘L‘ |
100 200 300
159
4,4'-Dichlor odiphenyl sulphone
CAS No. 80-07-9
75
111
} 131 286
I hh\ ‘\‘ \M \u“\ \“‘u L“ L !‘ [ - ; L ; \‘ﬂ ;
100 200 300
70
57 Bis(2-ethylhexyl) fumar ate
CASNo. 141-02-6
112

211
‘ ] u\\‘

200 ‘ 300
m/z

213
2,2-Bis(4-hydr oxyphenyl)
propane
CAS No. 80-05-7
o1 119 208
‘ 165
R P A v ‘
100 200 300
43
Octadecyl acetate
CASNo. 822-23-1
- 224252 . ; ;
100 200 300 400
58
3,3'-Dimethyl-4,4'-
diaminodicyclohexylmethane
CAS No. 6864-37-5
166
96
H‘\ Al ‘m\“\l il u\““‘ ‘\“ T “\ \ 1
100 200 300
217
77
Triphenyl phosphite
CASNo. 101-02-0
153 310
l ‘ 199
H Il u‘ Lo 1L ‘\‘ ‘ “ . ‘\
100 200 300
m/z



55

Methyl ricinoleate
CASNo. 141-24-2

74
124 166
| ‘ 198
“ \H\HL ‘\‘ ‘\\\ u‘\\ L‘\ L \\‘ i
100 200 300
347
Bis(2,6-diisopr opylphenyl) carbodiimide 362
CASNo. 2162-74-5
319
186
162
L m\lH I \L\H\ ‘M“ uhm \\M \h‘h ‘hm\ H\ wo ]
100 200 300
129

Adipic acid, big(2-ethylhexyl) ester
CASNo. 103-23-1

147

112
‘ I8
M olll ol B

100

24‘1 2§9

200 300

251
Phosphoric acid, diphenyl

2-ethylhexyl ester
CASNo. 1241-94-7

94

55
’\ “M‘\ ‘\HL A

100

170

Y \\“u —1
200
m/z

3‘62

300

120

149
91 Phthalic acid, benzyl butyl
ester
CASNo. 85-68-7
104 206
‘ 123
“ “ L. nh\‘ \‘\ “\L \“ ‘\‘\ ] i i
100 200 300
43
Methyl O-acetylricinoleate
CASNo. 140-03-4
81
‘u\‘ \H Li ;LTOu ‘ 26\\2 2\9‘4 ‘ ‘
100 200 300 400 500
176
Piperonyl butoxide
CASNo. 51-03-6
149
H 91 119 193
li ‘Hm\ u‘u \”u i \h“ L L‘H b | h“ ; ;
100 200 300
233
1,1-Big(2-hydr oxy-3,5-di-
tert-butylphenyl)ethane
CAS No. 35958-30-6
214
20
191
438
T PP N T PYTIO J dy L L b . o . L ‘\ .
100 200 300 400
m/z
9



57

Di-tert-dodecy! disulphide
CAS No. 27458-90-8
71 85
99
\
N M mu\‘m“\‘\\\‘M\‘\ | bt ‘ .
50 100 150
99
Trig(2-ethylhexyl) phosphate
CASNo. 78-42-2
55
113
211
u‘\ “w i i ‘ i i 323 i i
100 200 300 400
105
149 . .
Diethylene glycol dibenzoate
CASNo. 120-55-8
77
51
Jo Je2 )
100 200 300
322
2-(3,5-Di-tert-amyl-2-hydr oxyphenyl)
benzotriazole
CASNo. 25973-55-1
351
‘ 92 133 336
‘ al A ‘ i “\ ‘n‘u N‘MH\\‘ m“ ; . . " T |
100 200 300

m/z

121

128

7

by

2,2'-Dihydroxy-5,5'-
141 dichlorodiphenylmethane
CASNo. 97-23-4

268

152
L “‘J m‘ M\ I h‘u L, “h N “u

100

104

200

149

Phthalic acid bis
(2-butoxyethyl) ester
CASNo. 117-83-9

100

149

200 300

Phthalic acid, bis(2-ethylhexyl)
ester
CASNo. 117-81-7

57 167

L%
wll uld ‘\ I “\ “ il

279

100

2-Cyano-3,3-
diphenylacrylic

2-ethylhexyl ester
CASNo. 6197-30-4

200 300
204 249

adid, 232

178
360

100

200 300
m/z

10



260
N,N'-Diphenyl-1,4-
phenylenediamine
CASNo. 74-31-7

16%83
T 130 ‘ \
! il L e \“ b | . . . . .
100 200 300 400
70
Terephthalic acid,
bis(2-ethylhexyl)ester
1499 CASNo. 6422-86-2
112
261
279
“ i ‘d\ \‘\n‘\ \\‘\‘ N ‘u A . — L .
100 200 300
358
4,4 -Thiobis(6-tert-butyl-3-methylphenal)
CASNo. 96-69-5
343
136
91 164
‘\\ alu il L\ \\ ‘\w‘lh‘\M\‘m \H“ | ‘h \“ ) - ‘\‘ ‘w
100 200 300
291
1,1,1-Tris(4-hydroxyphenol) ethane
CASNo. 27955-94-8
119 19‘7 213 306
It ‘\‘H\\‘ TVRSTOVNY R i} . L
100 200 300

m/z

141
4,4 -Dihydroxydiphenyl
110 sulphone 250
CAS No. 80-09-1
65 93
wll 1, ILL, w“\ Tl ‘ ; ‘ L ;
100 200
91
107
149 Dibenzyl phthalate
CAS No. 523-31-9
65
77
\‘“\ Il .“\‘ Il ‘H [ . ; . . :
100 200 300 400
108
4,4 -Diaminodiphenyl sulphone
CASNo. 80-08-0
248
140
65 92
I \UH\ \H‘ Ll \“ b L - \“ : “\
100 200
431
d-a-Tocopherol acetate
CASNo. 58-95-7
165
207
H\ % T
- \H by by L \““ bk w gl l, . . . o
100 200 300 400
m/z

11



123

432 57
Octadecyl 3-(3,5-di-tert-butyl-4-
2-[2-Hydr oxy-3,5-bis ooyl 3-(35-di-tert-buty
1 1-dimethvib Nohenv hydr oxyphenyl)propionate
(1,1-dimethylbenzyl)phenyl] CAS No. 2082-79-3
benzotriazole
CAS No. 70321-86-7 531
91 447
219
119 515
342
147
“h “‘m“ m\ \h ‘u I 1‘\\\“ \‘h‘m b BT T | | ‘\\L L 1 L‘ uhh M‘Hmmum‘ uh; ‘\’MM l ‘Hh Hh | , L \‘\ . . i
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57
gggsz:'WdoPe"tad'me'sob“ty'meﬂ 460 Bis(2,4-di-tert-butylphenyl)
pentaerythritol diphosphite
CASNo- B3IO-515 CASNo. 26741-53-7
215
122 117
287
44
L
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415
2,5-Big(5-tert-butyl-2-benzoxazolyl) 430 219
thiophene N,N’-Big(3-(3,5-di-tert-butyl-
CASNo. 7128-64-5 4-hydr oxyphenyl)propionyl)
hydrazide
CASNo. 32687-78-8
105
200 87
172
147 292
552
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177
ot 161
2-(4,6-diphenyl-1,3 5-triazin- Triethyleneglycol big[3-(3-tert-
2-y1)-5-(hexyloxy)phenal butyl-4-hydroxy-5-methylphenyl)
CASNo. 147315-50-2 propionate]
CAS No. 36443-68-2
190
135 341
425
368
313
586
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219

1,6-Hexamethylene-bis(3-
(3,5-di-tert-butyl-4-

hydr oxyphenyl)pr opionate)
CASNo. 35074-77-2

147
378

304
\!.H‘un\“‘\“\ ‘\\ L ’l ! ‘\ L N i 6\’?8

L H\‘ Lol

100 200 300 400 500 600

589

2,4-big(octylmer capto)-6-
(4-hydr oxy-3,5-di-tert-
butylanilino)-1,3,5-
triazine

CASNo. 991-84-4

231 289
476 SH
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100 200 300 400 500 600

219

1,3,5-Trig(3,5-di-tert-butyl-4-
hydr oxybenzyl)-1,3,5-triazine-
2,4,6(1H,3H,5H)-trione
CASNo. 27676-62-6

161
303
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100 200 300 400 500 600 700 800
190,191

1,3,5-Tris(4-tert-butyl-3-hydr oxy-

2,6-dimethylbenzyl)-1,3,5-triazine-

2,4,6(1H,3H,5H)-trione
CAS No. 40601-76-1

175
135

700

300 400 500 600 700
m/z

100 200

124

219

Thiodiethanol bis(3-(3,5-di-
tert-butyl-4-hydr oxy
phenyl) propionate)

CAS No. 41484-35-9

249

145 304

ull \mh‘\ u\‘\‘ \'h M\ 1 u‘

100 200 300 400 500 600

132

2,4-bis(2,4-dimethylphenyl)-6-(2-
hydr oxy-4-n-octyloxyphenyl)-
1,3,5-triazine

CASNo. 2725-22-6

131

509
108 261
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100

Ly Lo o I
200

300 400 500

1,6-Hexamethylene-bis(3-(3,5-
di-tert-butyl-4-hydr oxyphenyl)
propionamide)

100 CASNo. 23128-74-7

219

636

580
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]
100 200 300 400 500 600

m/z
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step1—~3
20

20

(stevioside)

Ulbricht,C., et a. "An evidence -based
systematic review of steviaby the Natural Standard
Research Collaboration.” Cardiovascular &
Hematological Agentsin Medicina Chemistry
(Formerly Current Medicinal
Chemistry-Cardiovascular & Hematol ogical
Agents) 8.2 (2010): 113-127.

The objective of this study was to evaluate the
scientific evidence on stevia, including expert
opinion, folkloric precedent, history,
pharmacol ogy, kinetics/dynamics, interactions,
adverse effects, toxicology, and dosing. This
review serves asaclinica support tool. Electronic
searches were conducted in 10 databases, 20
additional journals (not indexed in common
databases), and bibliographies from 50 selected
secondary references. No restrictions were placed
on the language or quality of the publications. All
literature collected pertained to efficacy in humans,
dosing, precautions, adverse effects, usein

pregnancy and lactation, interactions, alteration of
laboratory assays, and mechanisms of action.
Standardized inclusion and exclusion criteriawere
used for selection. Grades were assigned using an
evidence-based grading rationale. Based on the
availability of scientific data, two indications are
discussed in thisreview: hypertension and
hyperglycemia. Evaluation of two long-term
studies (1 and 2 yearsin length, respectively)
indicates that stevia may be effective in lowering
blood pressure in hypertensive patients, although
data from shorter studies (1-3 months) did not
support these findings. A pair of small studies also
report positive results with respect to glucose
tolerance and response, athough the relatively low
methodologica rigor of these experiments limits
the strength of these findings. Further investigation
iswarranted in both indications.

10
20
50



1-3

(canthaxanthin):
Weber, U., et a. "Experimenta carotenoid
retinopathy." Graefe's archive for clinical and
experimental ophthalmology 225.3 (1987):
198-205.

[-Carotene, canthaxanthin, and -carotene plus
canthaxanthin were administered to “chinchilla
bastard” pigmented rabbitsin their rabbit diet
(approximately 200 ppm carotenoid per group).
The effect of the carotenoids on retinal function
and morphology was tested against a control group
in the course of 11 months. Electroretinography
showed that in contrast to the control animals,
[-carotene-treated rabbits produced increasing
peak latencies of the scotopic b-waves. In the
canthaxanthin-treated rabbits, & and b-waves
showed hypernormal amplitudes at low cumulative
dosages (approximately 0.5-2 g) and reduced
amplitudes at higher dosages (about 5 g). The peak
latencies of the scotopic a and b-waves increased
remarkably. This effect was still stronger in the
carotenoid combination. Histology and electron
microscopy indicated that in contrast to the control
animal s, canthaxanthin- treated rabbits showed a
reduction in retinal thicknessin some samples. In
particular, they exhibited alterationsin the granular

layers and a marked diminuation of the
photoreceptor outer segments and morphological
aterations of the photoreceptor inner segments
with massive deposition of electron-dense
material. In all animals treated with carotenoids,
lipid droplets of the retinal pigment epithelium
were enlarged in size and number.

B- B-
1 200ppm
11
B-
a and
b 0.5-2¢g
59

Scotopic & and b-wave

40 alurared AC
Park,M.,et a. "Risk assessment for the
combinational effects of food color additives:
neural progenitor cells and hippocampal



neurogenesis." Journal of Toxicology and
Environmental Health, Part A 72.21-22 (2009):
1412-1423.

In 2006, the Korea Food and Drug
Administration reported that combinations of
dietary colors such as alurared AC (R40),
tartrazine (Y4), sunset yellow FCF (Y5), amaranth
(R2), and brilliant blue FCF (B1) are widely used
in food manufacturing. Although individual tar
food colors are controlled based on acceptable
daily intake (ADI), there is no apparent
information available for how combinations of
these additives affect food safety. In the current
study, the potencies of single and combination use
of R40, Y4, Y5, R2, and B1 were examined on
neural progenitor cell (NPC) toxicity, a biomarker
for developmental stage, and neurogenesis,
indicative of adult central nervous system (CNS)
functions. R40 and R2 reduced NPC proliferation
and viability in mouse multipotent NPC, in the
developing CNS model. Among several
combinations tested in mouse model, combination
of Y4 and B1 at 1000-fold higher than average
daily intake in Korea significantly decreased
numbers of newly generated cellsin adult mouse
hippocampus, indicating potent adverse actions on
hippocampal neurogenesis. However, other
combinations including R40 and R2 did not affect
adult hippocampal neurogenesis in the dentate
gyrus. Evidenceindicates that single and
combination use of most tar food colors may be
safe with respect to risk using developmental NPC
and adult hippocampal neurogenesis. However, the
response to excessively high dose combination of
Y4 and B1 is suggestive of synergistic effectsto
suppress proliferation of NPC in adult
hippocampus. Data indicated that combinations of

tar colors may adversely affect both developmental
and adult hippocampal neurogenesis; thus, further
extensive studies are required to assess the saf ety
of these additive combinations.

2006 FDA
AC R40
Y4 FCF Y5
R2 FCF
1 ADI
R40 Y4 Y5
R2 Bl
NPC
CNS
R40 R2 CNS
NPC
NPC
Y4 Bl
1000
R40 R2
NPC
Y4 Bl
NPC



40 dlurared AC

1)
“Synergistic” “Interaction” (
“additive” 9 3 ) 18
2
(https://www.fsc.go.j p/senmon/anzenchousa/an
zenchousal8keikaku.html) (2007.4.24 update)
2) 9

27 12 25 (2015.12.25)
D (http://mww.mhlw.go.j p/stf/shingi 2/000010762
3.html)
689 3) Google Scholar  https://scholar.google.co.jp/

20 F
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Step 1 Step 2 Step1+2 Step 3
GaEEhe: ( ) search term search term hit No. hit No.
Sodium propionate”" combined effect" toxic" 97 0
FA053200 Sodium propionate Sodium propionate” cumulative effect” toxic" 28 0
Sodium propionate”" synergistic effect” food" react” human" toxic" 32 0
disodium dISOdI um ahylmed?aﬂinaetraacetate: combi ngd effect” _ tox?c: 28 0
FA010500 ethylenediaminetetrazcetate dlsodl um ahylmed!aﬂ!naetraacetatel cumula_m\_/e eﬂect“ tox!c“ 4 0
disodium ethylenediaminetetraacetate’ synergistic effect’ toxic' 70 0
Fumaric acid" combined effect” food" react” human" toxic" 49 0
FA051800 Fumaric acid Fumaric acid" cumulative effect" toxic" 60 0
Fumaric acid” synergistic effect” food" react” human” toxic" 96 0
n . . Ascorbic acid, L-Ascorbic acid" combined effect" toxic" 5 0
FA001100 :c?;iorb' cacid, L-Ascorbic | o orbic acid. L-Ascorbic acid” cumulative effect” toxic” 1 0
Ascorbic acid, L-Ascorbic acid" synergistic effect” toxic" 26 0
calcium pantothenate” combined effect” food" react” human” toxic" 11 0
FA046100 calcium pantothenate calcium pantothenate" cumulative effect” toxic" 65 0
calcium pantothenate" synergistic effect” food" react" human" toxic" 12 0
FA043700 Titanium dioxide Titanium dioxide" cumulative effect” food" react” human” toxic" 54 0
Sorbic acid" combined effect” food" react” human" toxic" 98 0
FA036200 Sorbic acid Sorbic acid" cumulative effect" toxic" 59 0
Sorbic acid” synergistic effect” food" react” human” toxic" 139 0
Potassium sorbate” combined effect” food" react” human" toxic" 117 0
FA036300 Potassium sorbate Potassium sorbate" cumulative effect" toxic 32 0
Potassium sorbate” synergistic effect” food" react” human” toxic" 135 0
Tartrazine" combined effect” food" react” human" toxic" 24 0
FA032500 Tartrazine Tartrazine” cumulative effect" toxic" 55 0
Tartrazine” synergistic effect” food" react” human” toxic" 57 0
Nitrous oxide" cumulative effect" food" react” human" toxic" 164 0
FA000700 Nitrous oxide Nitrous oxide" cumulative effect" food" react” human" toxic" 168 0
Nitrous oxide" synergistic effect” food" react” human” toxic" 241 0
Aluminium silicate” combined effect” toxic” 61 0
FA012500 Aluminium silicate Aluminium silicate” cumulative effect" toxic" 15 0
Aluminium silicate” synergistic effect” toxic” 68 0
Kaolin" combined effect” food" react” human” toxic" 80 0
FA012500 Kaolin Kaglin" cumulative effect" food" react” human" toxic" 38 0
Kaolin" synergistic effect” food" react” human" toxic" 170 0
Taurine" combined effect” food" react” human” toxic" 132 0
FA036600 Taurine Taurine" cumulative effect" food" react” human" toxic" 52 0
Taurine" synergistic effect” food" react” human" toxic" 278 0
" Ponceau 4R, Cochineal Red A" combined effect” toxic” 0 0
FA032100 102 :onceau 4R, Cochineal Red Ponceau 4R, Cochineal Red A" cumulative effect" toxic" 2 0
Ponceau 4R, Cochineal Red A" synergistic effect” toxic" 2 0
Xylitol" combined effect” food" react” human” toxic" 48 0
FA016500 Xylitol Xylitol" cumulative effect” toxic" 79 0
Xylitol" synergistic effect” food" react” human" toxic" 97 0
AlluraRed AC" combined effect” toxic” 8 1
FA031900 40 AlluraRed AC AlluraRed AC" cumulative effect” toxic” 3 0
AlluraRed AC" synergistic effect” toxic" 24 0
Sorbitol" combined effect” toxic” 2 0
FA036000 Sorbitol Sorbitol” cumulative effect” toxic” 1 0
Sorbitol" synergistic effect” toxic" 3 0
Stevioside” combined effect” toxic” 56 1
FA035200 Stevioside Stevioside” cumulative effect” toxic” 16 0
Stevioside" synergistic effect” food" react” human” toxic" 20 0
phloxine BK" combined effect” toxic" 0 0
FA032200 104 phloxine BK phloxine BK" cumulative effect” toxic" 0 0
phloxine BK" synergistic effect” toxic" 1 0
Canthaxanthin" combined effect” food" react” human" toxic" 34 0
FA015750 Canthaxanthin Canthaxanthin” cumulative effect” toxic” 59 1
Canthaxanthin” synergistic effect” food" react” human” toxic" 100 0
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GC/IMS

24 | 119-124 | 2017
59 55-63 2018
59 64-71 2018
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