


27

27

GC

11

15

43

57

61

75
85

91

101

115

125

163

171



95%

1186-2

23

95%

GC

EN




GC
GC

30
42




GC

23
18 2
4% 20%
95%

RSD, % RSDr %

SO 5725-2 JS Z 8402-2©
Cochran Grubbs



80 110%
RSD, % 42
RSDr %
5
80 110% RSD, 10% RSDr 25%
5 in
vitro
OECD Bhas
42
25 26
10
3 3
RSD, %
RSDR %
AS ABS
GC-FID
C
GC
GC-FID

95%

30



200 mL

mL
5

1 10 pg/mL
23 18 5 pg/mL

4% 20%

RSD, RSDg
21% 34 7
22% 81 18

4%

95%

105

RSD,



11% 46 5

95%
1% 92 1

RSD, RSDgr

95%

3 10

RSD, 2.6% RSDg

14.8%
RSD, 10.6% RSDg
37.6% RSD, 10% RSDg
25% EN
AOAC
RSD, 2
RSD, 4.3% RSDr  26.1%
5 pg/em?

RSD, 15.6% RSDr  26.0%

EN

26
GC
ST
ST
ST
GC
26
CPL
HPL

CPL



GC

80%
280
GC
CPL HPL
30
N,N-
-GC/MS
42
6 5
2-
1 2.5 ugl/g 3
1.9 3.4 pug/g 3 39 14
ug/g 1 0.70 pg/g

2 0.10 0.20 pglg

Bhas 42

IARC 2B
3,3’-dimethylbenzidine 3,3’-di-
chlorobenzidine 4,4’-diaminodiphenylmethane
3,3’-dimethyl-4,4’-diaminodiphenylmethane
1 4,4’-methylenebis
(2-chloroaniline) 5
3,3’-dimethylbenzidine
3,3’-dichlorobenzidine
4,4’-di-
aminodiphenylmethane

3,3’-dichlorobenzidine

Ames



GC

EN 1186-2

GC
GC

30

42

95% 5



1)

2)

1)

2)

3)

4)

5)

10)

56 57-67 (2015)

56 123-131(2015)

110
(2015. 10)
110
(2015. 10)
3 110
(2015. 10)
4 110
(2015.
136 (2016. 3)



25

95%

18 2
4% 20% 95%

95%
95%




SUNATEC

SUNATEC



1)

56 57-67
(2015)

2)

56 123-131 (2015)
1)

110

(2015. 10)

2)

110

(2015. 10)



pH5

pH5
4 22 24
20% 4%
105 2
1,2
95%
11
105 2 4
100 95%

3)

25



11
10

23

10 mL

27

LC/IMS
99.5%

NaCl

CMC-Na

Zn0O

CaCO;

A BPA

1

TBC

98%

VIKOFLEX 7170

M-20
ATFINA
50 4% 500 mL
SS-245 TOMY
121 30
59
DISMIC 25HP
3
66
66
109
100 mL
121 30
40
450 mL
49
500 mL
mg/mL
259 500 mL
1
40
13¢g

45 um

60



*1

*2

*3

mg/mL pg/mL %
1 25 25 100 A
2 15 15 100 A
3 33 3 100 A
4 4% 1.2 4% 12 225 B
5 4% 35 4% 35 160 B
6 4% 30* 4% 30 - B
7 A 2.2 20% 22 80 B
8 6.8 20% 68 50 B
9 8 20% 80 50 B
10 6.2 62 100 A
11 55 55 100 A
12 6.4 64 20 B
13 6.2 95% 62 100 A
14 55 95% 55 100 A
15 95% 6.4 95% 64 20 B
16 6.2 62 100 A
17 55 55 100 A
18 6.4 64 20 B
' pgmL 100 100
2 ><100

*3

W >

*4

100% 95 105%



Milli-Q Gradient A10

1.42
PCB
98%
99% LC/IMS
F BPF
28%
TEC 99%
99%
ATBC
ATEC
99%
Na Ca
Zn 1000 pg/mL
59 ImL
99.5%
7.6%
28%
10 mL 50 mL

200 mg
100 mL

V-650 JASCO

ICP-OES SPS3500 SlI

uv
LC-UV  Acquity Series Waters

LC/IMS  Acquity Series Waters
GC/IMS 6890 GC 5975 MSD Agilent
Technologies
GC-FID 6890 Agilent Technologies

1
40uL 0.1 mol/L 10 mL
ICP-OES Na
1 5 pg/mL
1.3 kW
Ar 15 L/min Ar 0.7
L/min Ar 0.2 L/min
589.592 nm
2
1mL 10 mL
20 mL 10
1 mL
486 nm
CMC-Na 100 500
png/mL
CMC-Na
10 mm 0.1 nm



3 486 nm

3
100 pL 10 mL
100 pL 10 mL
3
ug/mL 1 mL LC/MS
100 500
ng/mL
10 pL Acquity BEH C18
100 mmx 2.1 mm 1.7 um Waters
30°C A0.1% B
A B 99 1 0.25 mL/min
ESI + 3
kV 150°C 400°C
N, 600 L/hr
N, 50 L/hr 20 V
SIR m'z 159 205
4
40 uL 0.1 mol/L 10
mL ICP-OES Zn
1 5pg/mL
213.856 nm
1
5
40 pL 0.1 mol/L 20
mL ICP-OES Ca
1 5pg/mL
393.366 nm
1
6
100 pL 0.1 mol/L 10
mL ICP-OES Zn

1 5 pg/mL

213.856 nm

7
100 pL
BPF
1 mL
10 50 pg/mL

10 mL
300 ug/mL  20%
LC-UV

BPA

10 uL
100 mmx 2.1 mm
30°C
A B 95 5
-A B 5 95
278 nm

Acquity BEH C18
1.7 pum Waters
A0.1% B
I min -
5 min 5 min
0.25 mL/min
8
50 pL 20% 10
100 uL 20%
10 mL
TEC 3 ug/mL  20%
1 mL LC/MS

TBC 100 500 ng/mL

mL

TBC

m/z383
LC 7

299
MS

9

200 uL
LC-UV

10 50 pg/mL

20% 10
mL



10 pL Acquity BEH C18
100 mmx 2.1 mm 1.7 um Waters
40°C A0.1% B
A B 95 5 1Imin -
Smin -A B 5 95 10min
0.25 mL/min 210 nm
10 13 16
10 mL 100 uL
GC-FID

10 100 pg/mL

DB-5SMS 0.25 mm i.d. x 30 m
0.25 um Agilent Technologies

100 -20 /min-320 10 min
250 He 1.4
mL/min
280 30
mL/min 400 mL/min
N, 25.6 mL/min
11 14 17
10mL 50mL
100 pL
25 uL
7.6%
2.5 mL 15
5 mL 0.5 mL
5
GC/MS
1 10 mg/mL

DB-WAX 0.25 mm i.d. X 30 m
0.5 um Agilent Technologies
100 2min -20 /min-250
250
280 He 1.0 mL/min

5 min

1 uL

20 1 70 eV
SIM m'z 270 284
12 15 18
10 mL 100 pL
ATEC 10 mg/mL
50 pL GC/MS
ATBC 10~100 pg/mL

DB-5MS  0.25 mm i.d. x 30 m
0.25 um Agilent Technologies

100 -20 /min-320 10 min
280
280 He 1 mL/min
1 uL
70 eV
SIM m/'z259 203
2 10 2
F
+5%
105
2
5 1 2



RSD; % RSDg %
27
2
10 pg/mL
95%
13 18
100
2

95%

ISO 5725-2 %

Cochran

RSDr %

80 110%

25%

100% 95

JIS Z 8402-29

Grubbs
2
80 110%
RSD; %
7), 8)
RSD, 10% RSDy
%
x 100
105%
B



2 ATBC
10 2
F
1 4 5 6 Na Zn Ca
CMC-Na 2
10
13 16 12
14 17
12 15 18 95.2 103.7%
CMC-Na
RSD RSD
mL
mg/ mg/mL ”, . mg/mL 0 .
1*  ICP-OES 2.5 0.954 1.2 1.53 0.938 1.4 0.46 98.4
2 1.5 1.45 9.4 0.93 1.51 8.9 1.42 103.5
3 LC/MS 3.3 3.48 6.0 1.08 3.31 6.3 1.49 95.2
4*  ICP-OES 1.2 0.978 1.3 1.10 0.964 1.1 0.67 98.5
5*  ICP-OES 3.5 1.38 1.0 0.42 1.40 1.6 0.82 101.2
6* ICP-OES 3.0 0.31 1.5 0.81 0.315 2.0 0.89 101.2
7 LC-UV 2.2 2.23 1.2 2.44 2.19 0.8 0.66 98.2
8 LC/MS 6.8 7.14 6.9 0.51 6.79 8.5 0.77 95.1
9 LC-UV 8 8.30 0.6 0.72 8.36 0.4 1.01 100.8
10 GC-FID 6.2 6.27 2.7 0.45 6.50 4.6 0.18 103.7
11 GC/MS 5.5 5.50 3.8 2.27 5.45 4.7 1.55 99.1
12*  GC/MS 6.4 5.20 3.8 0.26 5.17 2.4 1.12 99.4
13 GC-FID 6.2 6.37 2.9 1.25 6.19 1.9 1.18 97.2
14 GC/MS 5.5 5.30 4.2 0.73 5.22 3.9 0.64 98.6
15*  GC/MS 6.4 4.93 34 0.18 4.93 2.5 1.20 100.1
16 GC-FID 6.2 6.22 2.5 1.91 6.30 2.4 1.19 101.4
17 GC/MS 5.5 5.16 5.0 2.25 5.32 4.8 0.29 103.0
18%  GC/MS 6.4 5.09 2.2 0.92 4.98 4.3 1.16 98.0
* 1 Na 4 /n 5 Ca 12,15 18 ATBC



18

10

v

18

16

A\

200 300 mL

200 mL

mL

18
CJTU

10

X
A F I L

A 1 L OT

18

A%

10

O R S T

X

23

18

10

LOQ
(ng/mL)

LOQ
(ug/mL)

(mL)
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

(mL)
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

10

10

*1

/HP

10

10

1.0

1.0

*2

HP/

LOQ

18

HP 16

15

10

*1



17

23 18 10 18 A FIT1L
O R S X 8
F R W Y 1 9 10 15
B 1 6 7 18 AITL
@) X 5
1 10 pg/mL
23 18
pg/mL 5 pg/mL
200 mL
1 mg
1 9

A T1TLOT X 6

23
1 9 10 18
mL mL
A 100 100
B " 100 50
C 2 20 *2 20
D 200 100
E 60 60
F 50 70
G 100 100
H 200 200
I 200 200
J 100 100
K 300 300
L 200 200
M Si02,ALOs 260 Si02,AbOs 50 20
0 100 100
P 3 6 *3 6
R 50 50
S 100 100
T 50 50
U 300 300
A% 300 300
w 180 100
X 35 35
Y 200 100
. 79 200mL

2 300mL
“ 300mL



5

19
T
177 450 300
O X 05
A1
2
10 18
10 65
10 18
95%
1 9
F O R S
0.5 2
Al L 3
19
100 250
B CD J

12

0

500

105
B J Y
H 1 6
K
1440
H
900

K P R S UV

10

W

3

4 15
10 18
CJTU

40 200

120 920

300

B CEVFHJ

Y

\Y

13

0.5



A 100 I mL 330 360 15 35
I 100 1 mL 300 18
L 100 177 240 154 16.4
o 100 1 mL 240 0.5
T 100 240 420 2 16
X 100 330 450 1
10 18

A 100 1 mL 10 15 120.5
F 100 1 mL 40 1
I 100 1 mL 10 20 18
L 100 19 43 15.5 163
o 100 I mL 30 0.5
R 100 0.5 mL 45 65 1
S 100 " 40 60 2
X 100 10 20 1

13 18 1 mL



17

B HP 150125100 150 25mL 125 mL 100 HP *“ 420 540 0.7
C HP 350,200 330 HIlO mL 0,2100 0 mLO'S mL 270 300 0.5
b P 200 100" 200 3mL 100 HP 420 22
170 - 200 - 100" 170 150 mL 200 3mL 100 1 mL HP 420 46
HP 200 1 2mL HP 300 360 0.5
F HP 100 1 mL HP 360 1
G P 1402 Ll P 300 15 16
120 330 19
i " 105 1230 1440 1.5
Hp 105 1 mL HP 920 1.5
: P 175" } o 290 400 2
130 135, 140 435 525 2
K HP 105 Hp * 900 1
M HP 180 1 mL HP 240 420 4 15
P HP 160 0.5 mL HP 300 360 2
R HP 100 0.5mL HP 420 480 1
S HP 100 HP 490 730 2
U HP 120 20 mL HP 480 2
\% HP 120 30 50 mL HP 480 2
w HP 160 1 mL HP 270 280 15 17
Y HP 250 10 mL HP HP 120 150 1.5
HP
o 1 . 7 " 7 9130 345 135 80 140 100 "

*5



10 18 15
B o HP 100 HP 20 0.7
C =< HP 250200 230 H;O‘“L OVZIOOOVZmLO'SmL 120 210 0.5
D o HP 40,60 2 mL HP 60 90 22
E o HP 100 1 2mL HP 40 50 0.5
G o HP 100" 1 mL HP 10 15 16
H o HP 105 1 mL HP 50 60 1.5
; 5 P 1257 wp 280 350 2
110" 325 405 2
K o HP 105 2 mL HP 120 1
M o HP 180 1 mL HP 10 20 2 15
P o HP 120 I mL HP 30 50 2
T > 100 80 95 2 16
U > 16 960 2
\Y% > 480 2
W . Hp'! 100 1 mL HP 10 17 18
= 70 19
Y o HP HP 15 20 1.5
HP
o 0 15 7 16 18 13 15 40-70 16 18 60-70 " 13 15 120
N 10 12 10 11 40 135 125 . 13 18



16

J
T

960

U

15

10

16

10

18

120 405
80 95

P Y
T
u Vv
10 15 100
16 18
BIJT Y 4
D E G H K M
C
0.1 0.2 mL
v
W
18
120
A\
70
C
U V480

B CEHIJK
10 0.5 2

D G

123
10 11 13 14 16 17
1 3
6
17
1 2 2 4
A I
1 2
X 2
98.4 102.5% RSD, 1.7 2.1%
RSDr 84 22.0% 2 RSDgr



[€9)

1 2 3 4 5 % %
1 46.30133 46.30144 46.30202 46.30183 46.30171
46.301 .0004 E
2 46.30184 46.30151 46.30192 46.30168 46.30161 6301689 0000 00005
1 6.4323 6.4321 6.4321 6.4320 6.4322 6.43214 0.0010 0.0017
2 6.4322 6.4320 6.4321 6.4321 6.4323
1 19.4949 19.4948 19.4949 19.4949 19.4949 19.49489 0.0003 0.0003
2 19.4949 19.4949 19.4948 19.495 19.4949
1 106.3992 106.3988 106.3989 106.3993 106.3993 106.39914 0.0001 0.0002
2 106.3993 106.3991 106.3992 106.3992 106.3991
1 29.4440 29.4441 29.4444 29.4442 29.4443 29 4442 0.0002 0.0004
2 29.4441 29.4441 29.4443 29.4442 29.4443
1 37.2404 37.2403 37.2406 37.2400 37.2405
.24032 .0004 E
2 37.2400 37.2402 37.2406 37.2402 37.2404 37.2403 0000 0.0006
1 37.44182 37.44190 37.44183 37.44182 37.44180 37 44183 <0.0001 0.0001
2 37.44178 37.44187 37.44184 37.44180 37.44179
1 108.0137 108.0142 108.0157 108.0154 108.0161 108.01505 <0.0001 0.0009
2 108.0138 108.0144 108.0157 108.0154 108.0161
1 104.6065 104.6063 104.6061 104.6061 104.6061 104.60621 <0.0001 0.0002
2 104.6065 104.6062 104.6061 104.6061 104.6061
1 57.48442 57.48332 57.48372 57.48471 57.48473 57484231 0.0003 0.0010
2 57.48440 57.48363 57.48405 57.48461 57.48472
1 141.3807 141.3810 141.3810 141.3807 141.3803
141. .0002 .0002
2 141.3803 141.3807 141.3805 141.3803 141.3803 38038 0000 0000
1 56.4151 56.4152 56.4151 56.4151 56.4151 5641514 <0.0001 <0.0001
2 56.4151 56.4152 56.4152 56.4151 56.4152
1 34.89960 34.89840 34.89861 34.89855 34.89821 34898692 0.0012 0.0015
2 34.89889 34.89951 34.89864 34.89835 34.89816
1 40.0218 40.0219 40.0222 40.0220 40.0220 40.02198 <0.0001 0.0004
2 40.0218 40.0219 40.0222 40.0220 40.0220
1 5.84169 5.84172 5.84165 5.84170 5.84172 5 841684 0.0004 0.0005
2 5.84168 5.84167 5.84164 5.84170 5.84167
1 36.4652 36.4653 36.4653 36.4653 36.4653
.4652 . E
2 36.4652 36.4653 36.4652 36.4651 36.4651 3646523 00003 00003
1 56.2042 56.2045 56.2043 56.2044 56.2044 5620438 0.0001 0.0002
2 56.2044 56.2044 56.2043 56.2045 56.2044
1 27.60382 27.60403 27.60372 27.60372 27.60374 27 603806 <0.0001 0.0005
2 27.60383 27.60402 27.60373 27.60371 27.60374
1 94.0671 94.0670 94.0673 94.0672 94.0673 94.06721 0.0001 0.0001
2 94.0673 94.0671 94.0674 94.0673 94.0671
1 85.4478 85.4477 85.4477 85.4476 85.44717 85.44767 0.0001 0.0001
2 85.4471 85.4478 85.4476 85.4475 85.4476
1 64.37325 64.37319 64.37322 64.37323 64.37289
4.3731 < 0.0001 .0002
2 64.37326 64.37317 64.37319 64.37325 64.37303 64373168 0000 0000
1 20.88108 20.88076 20.88075 20.88071 20.88054 20.880777 0.0002 0.0010
2 20.88107 20.88081 20.88086 20.88070 20.88049
1 62.2296 62.2295 62.2297 62.2293 62.2294 62.20047 0.0002 0.0002
2 62.2295 62.2293 62.2295 62.2294 62.2295




(ng/mL)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
283,277 187,182 355,357 241,254 644,648 372,404 19.1,198 283,379 490,50.1 635,640 618,6397 202,334 599,626 606,588 245,208 616,628 586,604 278,279
240,230 130,115 305,320 200,185 575,590 310,295 180,185 11.5,120 475,480 59.0,60.0 540,540 310,300 53.0,540 510,540 29.0,255 600,580 560,535 28.0,305
248,263 148,157 333,348 268,263 593,608 312,312 215,190 200,210 470,465 620,660 550,550 455,495 617,622 557,548 307,327 623,628 557,578 358,382
250,245 145,145 320,330 243,233 593,618 323,298 215,230 44.0,450 475,475 633,643 543,542 542,538 583,608 562,563 542,553 630,630 535,545 57.0,56.0
250,255 145,145 335,320 130,125 590,575 275,285 225,215 180,185 505,520 640,645 625,61.5" 305,295 590,580 550,550 420,410 625,620 570,580 43.0,43.0

— — — — — — — — — 59.5,60.5 555,570 260,295 585,60.5 545,535 350,410 600,595 61.0,565 305,295
270,270 160,155 330,330 220,225 595,590 285,290 195,205 320,375 435,455 — — — — — — — — —
262,257 171,165 314,315 222,226 593,59.6 337,347 25.1,233 446,459 538,526 616,630 571,567 420,428 542,532 518,517 449,426 586,570 522,533 404,380
265,245 185,170° 275,295 135,105 575,565 290,290 190,175 29.0,300 425,440 590,595 525,525 65,70 555,595 565,570 335,315 630,615 560,580 140,125
275,285 180,185 350,360 29.0,295 685,690 320,320 210,200 285,320 500,500 595,585 540,545 520,515 605,570 505,525 205,155 615,600 550,555 450,465
246,275 166,166 338,337 172,178 603,621 306,320 217,192 404,461 473,476 619,622 566,557 203,99 603,605 542,544 111,174 636,640 567,563 22.7,26.6
295,26.0° 17.0,20.0" 47.0,460°" 18.0,245 740,71.5 395,400 175,185 410,385 560,600 69.0,73.0"' 490,485 500,505 525,535 500,510 27.5,29.5 520,520 47.0,480 525,500
250,245 145,140 305,305 135,215 605,580 285,270 215,210 235,80 515495 670,650 565,580 520,515 555,580 550,545 29.0,31.0 600,610 550,560 14.0,23.0
29.0,29.0" 184,19.0" 23.5,250°1 165,170 620,630 295,285 210,180 550,59.5 500,505 705,723 610,596 50.5,549 593,587 53.6,53.8 458,476 658,657 53.5,536 429,439
255,255 17.0,170° 305,295 185,175 575,590 320,325 185,170 225,260 475,480 620,620 560,560 225,175 590,595 555,535 145,180 605,605 555,575 115,105
253,251 146,150 330,334 203,202 583,580 308,314 212,208 315,317 457,477 505,4807" 542,552 275,296 602,598 526,528 370,386 560,463 53.0,520 41.1,364

— — — — — — — — — 58.0,59.0 535,535 255,275 590,585 540,540 355,365 605,590 575,565 275,270
245,260 140,130 345,330 170,185 600,600 280,275 215,210 330,320 49.0,47.5 — — — — — — — — —

— — — — — — — — — 615,615 560,550 350,320 550,545 565,555 340,395 645,645 530,545 265,260
245,230 140,140 315,330 310,320 685,705 440,470 180,175 29.0,305 52.0,53.0 — — — — — _ _ _ _
228,232 145,151 332,335 270,242 585,598 272,31.1 206,217 47.1,437 495,483 — — — — — — — — —

— — — — — — — — — 570,567 503,504 362,365 609,608 434,429' 338,350 583,566 523,517 37.1,37.0
245,245 155,165 100,957 150,125 585,59.5 320,330  3.0,30 95,90 460,490 620,620 575,580 90,70 535,575 550,530 50,55 600,590 565,555 55,65
265,265 155,225 21.0,21.0" 160,140 600,575 335,305 90,135 145,150 460,460 635,650 610,580 220,110 515,510 555,540  7.0,80 620,625 600,580 23.0,24.0
259,258 148,151 328,332 224,193 638,60.1 304,318 224,225 215227 479,476 618,615 548,545 436,456 608,607 540,531 327,334 619,599 53.1,523 324,368
244,232 97,94" 294,305 135,181 530,550 194,230 198,167 342,336 441,470 620,629 555,561 472,420 59.6,599 532,535 468,478 627,624 537,554 465,408
285,290 165,17.5" 345,290 230,165 580,600 430,395 190,210 260,300 520,520 625,635 575,580 47.5,485 585,585 515,540 46.0,315 600,590 57.0,580 210,235

" <100 % ] 80% 110%



pg/mL
1 2 3
A 28.3,27.7 " 18.7,18.2" 35.5,35.7
I 27.5,28.5" 18.0, 18.5"" 35.0,36.0
L 25.0,24.5 14.5, 14.0 30.5, 30.5
(0) 25.5,25.5 17.0, 17.0™" 30.5,29.5
T 22.8,23.2 14.5, 15.1 33.2,33.5
X 24.4,23.2 97.9.4" 29.4,30.5
ng/mL 25 15 33
ng/mL 25.5 15.4 325
% 102.0 102.5 98.4
RSD: % 2.0 2.1 1.7
RSDr % 8.4 22.0 8.4
* 2/6 4/6 0/6
2 0/6 0/6 0/6
x 100 RSD, RSDgr
[ x 100 ] 80% 110%
Cochran 2 Grubbs 2 <1%
1 3
pg/mL
1 2 3
B 24.0,23.0 13.0, 11.5 30.5,32.0
C 24.8,26.3 14.8, 15.7 33.3,34.8
D 25.0,24.5 14.5, 14.5 32.0,33.0
E 25.0,25.5 14.5, 145 33.5,32.0
F 27.0,27.0 16.0, 15.5 33.0,33.0
G 26.2,25.7 17.1,16.5" 31.4,31.5
H 26.5,24.5 18.5.17.0" 27.5,29.5
J 24.6,27.5 16.6, 16.6" 33.8,33.7
K 29.5,26.0"" 17.0,20.0"" 47.0,46.0"
M 29.0,29.0"" 18.4,19.0" 23.5,25.0""
P 25.3,25.1 14.6, 15.0 33.0,33.4
R 24.5,26.0 14.0, 13.0 34.5,33.0
S 24.5,23.0 14.0, 14.0 31.5,33.0
U 24.5,24.5 15.5,16.5 10.0,9.5""
N 26.5,26.5 15.5,22.5 % 21.0,21.0"
w 25.9,25.8 14.8, 15.1 32.8,33.2
Y 28.5.29.0' 16.5,17.5" 34.5.29.0
ng/mL 25 15 33
ng/mL 25.9 15.9 30.7
% 103.5 105.8 93.1
RSD: % 3.8 8.9 4.0
RSDr % 6.5 13.7 24.4
l 3/17 717 4/17
2 0/17 /17 /17
x 100 RSD, RSDgr
[ x 100 1 80% 110%
Cochran *2a Grubbs 2 <1%



1 3 2 7
3 4
K M 3
M
3 5
2 3 Y 1 2
\% 3
3
Cochran 2
3 1 2
Vv 3 Y
2
2
93.1 105.8% RSD, 3.8 8.9%
RSDy 6.5 24.4% 3 RSDgr
2 3
2 6
4 17 7
X
2
Na
3
17
4 M
vV 3

6
17
4 6 B
4 135 295
pg/mL 21.8 pg/mL 5 53.0
69.0 pg/mL 60.7 pg/mL 6
19.4 40.4 pg/mL 30.2 pg/mL
RSD, 1.8
12.9% RSDr 8.7 26.6% 5
6 RSD, RSDy
4
4
L X I
4 105 32.0
ug/mL 19.6 ug/mL 5 565
74.0 pg/mL 60.9 pg/mL 6
27.5 47.0 pg/mL 32.6 pg/mL
RSD, 2.1
9.6% RSDr 6.9 26.5% 5
6 RSD, RSDg
4  RSDg
E H U
\Y% S
4 6

4 ZnO



RSDgr

2
4
6
pg/mL
4 5 6
A 24.1,25.4 64.4, 64.8 37.2,40.4
I 29.0,29.5 68.5, 69.0 32.0,32.0
L 13.5,21.5 60.5, 58.0 28.5,27.0
e 18.5,17.5 57.5,59.0 32.0,32.5
T 27.0,24.2 58.5, 59.8 27.2,31.1
X 13.5,18.1 53.0,55.0 19.4,23.0
pg/mL 21.8 60.7 30.2
RSD: % 12.9 1.8 6.1
RSDr % 26.6 8.7 19.8
0/6 0/6 0/6
Cochran "2 Grubbs 2 <1%
4 6
pg/mL
4 5 6
B 20.0, 18.5 57.5,59.0 31.0,29.5
C 26.8,26.3 59.3, 60.8 31.2,31.2
D 24.3,23.3 59.3,61.8 32.3,29.8
E 13.0, 12.5 59.0, 57.5 27.5,28.5
F 22.0,22.5 59.5,59.0 28.5,29.0
G 22.2,22.6 59.3, 59.6 33.7,34.7
H 13.5,10.5 57.5, 56.5 29.0,29.0
J 17.2,17.8 60.3, 62.1 30.6, 32.0
K 18.0, 24.5 74.0, 71.5 39.5,40.0
M 16.5,17.0 62.0, 63.0 29.5,28.5
P 20.3,20.2 58.3,58.0 30.8,31.4
R 17.0, 18.5 60.0, 60.0 28.0,27.5
S 31.0,32.0 68.5,70.5 44.0,47.0
U 15.0, 12.5 58.5,59.5 32.0,33.0
A% 16.0, 14.0 60.0, 57.5 33.5,30.5
w 22.4,19.3 63.8, 60.1 30.4,31.8
Y 23.0,16.5 58.0, 60.0 43.0, 39.5
pg/mL 19.6 60.9 32.6
RSD: % 9.6 2.1 3.6
RSDr % 26.5 6.9 15.5
0/17 0/17 0/17
Cochran 2 Grubbs b <1%

Zn0O



pug/mL
47.1 pg/mL

44.1 51.5 pg/mL

18.2% RSDg

9 RSD,

8

pug/mL
59.5 pg/mL

42.5 60.0 pg/mL

6.9% RSDg

6
17
B
7 167 21.7
19.7 pg/mL 8 8.0
30.4 pg/mL 9
48.7 pg/mL
RSD, 23
85 352% 7
RSDy
0 T
7 3.0 251
18.8 pg/mL 8 9.0
30.2 pg/mL 9
48.9 pg/mL
Grubbs 7
RSD, 23
7.6 43.9% 9

RSD, RSDy
8 RSDg

20.4 pg/mL  RSD,
9.9%

BPA
250

7
5.5% RSDg

TBC

20 mL



pg/mL
7 8 9
A 19.1,19.8 28.3,37.9 49.0, 50.1
I 21.0,20.0 28.5,32.0 50.0, 50.0
L 21.5,21.0 23.5,8.0 51.5,49.5
0 18.5,17.0 22.5,26.0 47.5,48.0
T 20.6,21.7 47.1,43.7 49.5,48.3
X 19.8,16.7 34.2,33.6 44.1,47.0
png/mL 19.7 30.4 48.7
RSD, % 5.6 18.2 2.3
RSDr % 8.5 35.2 4.1
: 0/6 0/6 0/6
Cochran *2a Grubbs *2b <1%
7 9
pg/mL
7 8 9
B 18.0,18.5 11.5,12.0 47.5,48.0
C 21.5,19.0 20.0,21.0 47.0,46.5
D 21.5,23.0 44.0,45.0 47.5,47.5
E 22.5,21.5 18.0,18.5 50.5,52.0
F 19.5,20.5 32.0,37.5 43.5,45.5
G 25.1,23.3 44.6,45.9 53.8,52.6
H 19.0,17.5 29.0, 30.0 42.5,44.0
J 21.7,19.2 40.4, 46.1 47.3,47.6
K 17.5,18.5 41.0,38.5 56.0, 60.0
M 21.0, 18.0 55.0,59.5 50.0, 50.5
P 21.2,20.8 31.5,31.7 45.7,471.7
R 21.5,21.0 33.0,32.0 49.0,47.5
S 18.0,17.5 29.0,30.5 52.0,53.0
U 3.0,3.07% 9.5,9.0 46.0, 49.0
\% 9.0,13.5 14.5,15.0 46.0, 46.0
w 224,225 21.5,22.7 47.9,47.6
Y 19.0,21.0 26.0,30.0 52.0,52.0
png/mL 18.8 204 30.2 48.9
RSD: % 6.9 55 6.1 2.3
RSDr % 268 9.9 43.9 7.6
: 2/17 0/17 0/17
Cochran "2 Grubbs "2 <1%

u v



10 18
8
15
12 15 18 B
10 11 13 14 16 17
10 13 16
11 14 17
11 1
A
94.5 102.6% RSD, 1.1 2.6%
RSDr 2.8 5.2%
12 15 18
12 15
18
12 17.5 52.0 pg/mL 353
pg/mL 15 145 47.8 pg/mL
30.6 pg/mL 18  10.5 46.5 pg/mL
28.8 ug/mL
RSD, 9.1
11.3% RSDr 359 40.8% 12
RSD, 3 RSDg
3

11

10 11 13 14 16 17

10 3

Cochran 11
16 1 Grubbs 14
1
929 101.2% RSD, 1.3
32% RSDr 55 8.6%
12 15 18
12 6.5 54.9 ug/mL
34.1 pg/mL 15 50 553
pg/mL 31.8 pg/mL 18 55
57.0 pg/mL 33.3 pg/mL
Cochran 15 1
Y
RSD, 53
9.8% RSDr 41.1 48.3% 3
RSDg
3
HJ U \Y%
J
U A%
12 15 18
12 15
18
ATBC ATBC 200



10 18

pg/mL
10 11 12 13 14 15 16 17 18
A 63.5, 64.0 61.8,63.9" 20.2,33.4 59.9, 62.6 60.6, 58.8 24.5,20.8 61.6,62.8 58.6, 60.4 27.8,27.9
F 59.5, 60.5 55.5,57.0 26.0,29.5 58.5,60.5 54.5,53.5 35.0,41.0 60.0, 59.5 61.0, 56.5 30.5,29.5
I 59.5,58.5 54.0,54.5 52.0,51.5 60.5, 57.0 50.5, 52.5 20.5,15.5 61.5, 60.0 55.0,55.5 45.0,46.5
L 67.0, 65.0 56.5,58.0 52.0,51.5 55.5,58.0 55.0,54.5 29.0,31.0 60.0, 61.0 55.0, 56.0 14.0,23.0
0 62.0, 62.0 56.0, 56.0 22.5,17.5 59.0,59.5 55.5,53.5 14.5,18.0 60.5, 60.5 55.5,57.5 11.5,10.5
R 58.0,59.0 53.5,53.5 25.5,27.5 59.0, 58.5 54.0, 54.0 35.5,36.5 60.5, 59.0 57.5,56.5 27.5,27.0
S 61.5,61.5 56.0, 55.0 35.0,32.0 55.0, 54.5 56.5,55.5 34.0,39.5 64.5, 64.5 53.0,54.5 26.5,26.0
X 62.0, 62.9 55.5,56.1 47.2,42.0 59.6,59.9 53.2,53.5 46.8,47.8 62.7, 62.4 53.7,55.4 46.5,40.8
ng/mL 62 55 — 62 55 — 62 55 —
pg/mL 61.6 56.4 35.3 58.6 54.7 30.6 61.3 56.3 28.8
% 99.4 102.6 — 94.5 99.5 — 98.9 102.4 —
RSD, % 1.1 1.4 11.3 2.4 1.7 9.1 1.1 2.6 9.4
RSDr % 4.1 5.2 35.9 3.8 4.5 36.1 2.8 4.0 40.8
. 0/8 1/8 — 0/8 0/8 — 0/8 0/8 —
2 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8
x 100 RSD, RSDy
" [ x 100 % ] 80% 110%
"2 Cochran *2a Grubbs *2b <1%



10 18

pg/mL
10 11 12 13 14 15 16 17 18
B 59.0, 60.0 54.0, 54.0 31.0,30.0 53.0, 54.0 51.0, 54.0 29.0,25.5 60.0, 58.0 56.0,53.5 28.0, 30.5
C 62.0, 66.0 55.0,55.0 45.5,49.5 61.7,62.2 55.7,54.8 30.7,32.7 62.3,62.8 55.7,57.8 35.8,38.2
D 63.3,64.3 54.3,54.2 54.2,53.8 58.3, 60.8 56.2,56.3 54.2,55.3 63.0, 63.0 53.5,54.5 57.0, 56.0
E 64.0, 64.5 62.5,61.5" 30.5,29.5 59.0, 58.0 55.0,55.0 42.0,41.0 62.5,62.0 57.0, 58.0 43.0,43.0
G 61.6, 63.0 57.1,56.7 42.0,42.8 54.2,53.2 51.8,51.7 44.9,42.6 58.6,57.0 52.2,53.3 40.4,38.0
H 59.0,59.5 52.5,52.5 6.5,7.0 55.5,59.5 56.5,57.0 33.5,31.5 63.0,61.5 56.0, 58.0 14.0,12.5
J 61.9,62.2 56.6,55.7 20.3,9.9 60.3, 60.5 54.2,54.4 11.1,17.4 63.6, 64.0 56.7,56.3 22.7,26.6
K 69.0,73.0°" 49.0,48.5 50.0, 50.5 52.5,53.5 50.0, 51.0 27.5,29.5 52.0,52.0 47.0,48.0 52.5,50.0
M 70.5,72.3" 61.0, 59.6 50.5,54.9 59.3,58.7 53.6,53.8 45.8,47.6 65.8,65.7 53.5,53.6 42.9,43.9
P 50.5,48.0 ' 54.2,55.2 27.5,29.6 60.2, 59.8 52.6,52.8 37.0,38.6 56.0,46.3 53.0,52.0 41.1,36.4
T 57.0,56.7 50.3, 50.4 36.2,36.5 60.9,60.8 434, 429"% 33.8,35.0 58.3, 56.6 52.3,51.7 37.1,37.0
U 62.0, 62.0 57.5,58.0 9.0,7.0 53.5,57.5 55.0, 53.0 5.0,5.5 60.0, 59.0 56.5,55.5 5.5,6.5
\Y% 63.5, 65.0 61.0,58.0 22.0,11.0 51.5,51.0 55.5, 54.0 7.0, 8.0 62.0,62.5 60.0, 58.0 23.0,24.0
W 61.8,61.5 54.8,54.5 43.6,45.6 60.8, 60.7 54.0,53.1 32.7,33.4 61.9,59.9 53.1,52.3 32.4,36.8
Y 62.5,63.5 57.5,58.0 47.5,48.5 58.5, 58.5 51.5, 54.0 46.0,31.5™ 60.0, 59.0 57.0, 58.0 21.0,23.5
pg/mL 62 55 — 62 55 — 62 55 —
pg/mL 62.3 55.6 34.1 57.6 53.1 31.8 59.9 54.7 33.3
% 100.5 101.2 — 92.9 96.6 — 96.7 99.4 —
RSD, % 2.1 1.3 9.0 2.1 1.7 9.8 32 1.7 53
RSDr % 8.6 6.5 483 6.0 6.2 443 7.2 5.5 41.1
Bk 3/15 1/15 — 0/15 1/15 — 0/15 0/15 —
2 0/15 1/15 0/15 0/15 1/15 1/15 1/15 0/15 0/15
x 100 RSD, RSDy
o [ x 100 % ] 80% 110%
2 Cochran *2a Grubbs *2b <1%



20% D K

M 50 pg/mL
ATBC
B
1 12 RSD,
B
4 9
12 A
1 3 10
11
A
A B
RSD, RSDg
21% 34 7
22% 81 18

4%
105



RSD, RSDr
% % %
A 34 98.4 102.6 .1 21 41 220 7(21%)  0(0%)
81 93.1 105.8 1.3 89 6.5 244 18 (22%) 3 (4%)
B 44 - 1.8 18.2 4.1 359 - 0 (0%)
117 - 2.1 9.6 6.9 483 - 2 (2%)
A 1 310 11
B 4 9 12
RSD, RSDgr
% % %
A 46 99.4 102.6 1.1 21 4.1 8.6 5(11%) 1 (2%)
0,
95% 92 92.9 1024 1.1 3.2 2.8 72 1 (1%) 2 (3%)
B 23 - 9.0,11.3 35.9,48.3 - 0 (0%)
0,
9% 46 - 53 9.8 36.1 44.3 - 1(2%)
A 10 11 13 14 16 17
B 12 15 18
95%
95%
A
A
D
11%
5 95%
1% 92 1
B RSD,

RSDg A



95%
95%
E
1 201
34
18 3
2)
ISBN4-8058-2663-0
p 34-36 (2006)
3)

ISBN978-4-307-47043-8

370
31

2015

4)

640 (2015)

22 24

p 1-34 (2013)

5) ISO 5725-2 Accuracy (trueness and precision)

measurement method (1994)

6) JIS Z 8402-2

7)

8)

2
(1999)
1115001
19 11 15
1224 1

22
24

of measurement methods and results — Part 2 :
Basic method for the determination of

repeatability and reproducibility of a standard

12



27

27

27



pH5

22 24

20%

pH 5 4
4%
105 2
105 2
95%
11
95%
4 5
7 9
2
2 12
12



29



SUNATEC

10



18

10 mL

No

2.0mL 200 mL

200 mL

1 3

4 6 4%

7 9 20%
10 12

13 15 95%
16 18

100
200 mL

250 mL

40



95%

200 mL

10 pg/mL

200 mL 2mg
1 2
0.1 mg 0.1 pg/mL
1mg
105 2
1 2

30 1
1

200 300 mL

1mg



80 110%
RSD, 10%
RSDr  25%

E-mail



H27

*1

*3

*4

0
T 4% 1
20% 1
No. # 2
95% 2
1
2
= Grade (%)
MilliQ
99.5%
*6
*7

*8 *9 *9
7 1 25.35684 25.35688

7 2

7 6

7 8

7 10




*1

*2

*3

*4

*5

*6

*7

*8

*9

105 2

30



H27

*1

"2 T 1 w4
o 711 7/2
sERFERE (ML) ° 200 7
e - 100
No ¢ 1 2 3
pg/mL
BRI ESATEH 7/1
g "2 | 2256986
ZEEMEOESATFEH 7/2
g | 2257478
mg 4.92 0 0
BRI ESATER 7/1
g 2 | 2325642
BeRESAIER 712
g = | 2327918
mg 2276 0 0
14 300
*15 15
pg/mL e 5mg/mL 1mg 200mL
16 +1 mg
1 mL
105 *18
24 +1 mg




*1

*2

*3

*4

*5

*6

*7

*8

*9

*10

*11

*12

*13

*14

*15

*16

*17

*18

1 3

4 6 4%

7 9 20%
10 12

13 15 95%

16 18

4% 4

105 2

100



H27

*1
*2 *4
T 4%
20%
No.
95%
1
1*5
SRERE®K200~300 mL 400 mL
ml
5mL
105°CTEZREUIEESAAD LR, A
*6
120
105
2*5

FHERER200~300 mL

ml

200 mL

mL

105°CTRIRUILEEAD AER. AR

*6

105




*1
*2
*3
*4

*5

*6



GC

25

37.6%
AOAC

26

ST

26

26.1%

ST

2.6%

EN

10
14.8%

15.6%

10.6%
4.3%
5 pg/em’

26.0%
EN

GC




ST

26
CPL HPL
CPL GC
80%
280 GC
CPL HPL
2
30
N,N-
-GC/MS
42 6 5 2-
invitro Bhas 42
IARC
2B 3,3’-dimethylbenzidine  3,3’-dichlorobenzidine  4,4’-diamino-
diphenylmethane 3,3’-dimethyl-4,4’-diaminodiphenylmethane 1

4,4’-methylenebis(2-chloroaniline)

3,3’-dimethylbenzidine




3,3’-dichlorobenzidine

4,4’-diaminodiphenylmethane 3,3’-dichlorobenzidine

2 Ames

SUNATEC

SUNATEC




1)

3 110
(2015. 10)
2)
4 110
(2015.
10)
3)

136 (2016. 3)



4
20
20
20
(Overadl
migration test into olive oil)
EN

1186-2 Test methods for overall migration into
olive oil by total immersion (EN )Y

EN

A A A A A A A

N o o N\

EN

EN

25 26

EN

10

10



23 cmx 15

cm 0.5 mm
70 120%
28 cmx 27 cm 0.068 mm
Official
35cmx 24 cm 0.5 mm Methods of AOAC INTERNATIONAL
27 6 5 K
3 x
3cm 10 AOAC
x 10 cm
27 % RSD, 10
RSDr 25
( Scm?) 3 EN 2
(W) EN
(Wp) (W) 1186-2 Test methods for overall migration into
(Wp-Wy) olive oil by total immersion”  Annex F
(WaWp+ W)
(W W,+W,)/S
1 11 6.6
1SO 5725-2 2 JS Z 8402-27 mg/dm? r 2.0 mg/dm® RSD,
Cochran 30 R 29 mg/dm?* RSDg
Grubbs 44
1 2 8 8.3
mg/dm? r 1.8 mg/dm* RSD,
RSD, 22 R 3.7 mg/dm* RSDg

RSDg 45



25 26

0.03 mm
5 pug/cm’
15 0.5 mm

60

pg/cm’

40 30

80 30

10 3
(Wa-Wp+W,)/S
(Wa) (W)
(Wo)
(Wh-Wa) (Wa-WptWo)

RSD, RSDg

542 783
647 pg/cm’
657 pug/cm’

Cochran

Grubbs

110
70

120

2.6 14.8
10 25
EN
30 22
44 45
1/10 1/3



(ng/em?) W, (mg) W (mg) W, (mg) Wyp-W, (mg) Wo-Wy+W, (mg)
a 758 769 783 676.3 675.7 671.6 6922 691.4 687.6  29.6 29.6 30.1 159 15.7 16.0 13.7 13.9 14.1
b 618 616 649 656.5 639.3 6664  670.9 652.6 681.4 255 244 267 143 133 15.0 11.1 11.1 11.7
c 710 720 700 678.3 683.0 677.7  694.1 701.1 6950  28.6 31.1 30.0 158 18.1 17.3 12.8 13.0 12.7
d 739 739 733 674.7 684.7 668.9  692.6 701.9 6858 312 30.5 30.1 179 172 16.9 13.3 13.3 132
e 574 578 566 643.5 6442 6463 6552 656.9 658.4 221 23.1 224 117 12.7 122 103 104 10.2
f 739 767 744 692.2 707.6 710.0 7102 725.7 729.0 314 319 324  18.0 18.1 19.0 133 13.8 13.4
542 553 550 658.7 658.6 660.7 6749 6743 6773 260 257 265 162 15.7 16.6 9.8 10.0 9.9
654 582 606 716.4 660.8 690.5* 733.8 678.3 710.8* 292 28.0 312 174 17.5 203 11.8 10.5 10.9
i 580 592 622 675.1 670.6 694.6  689.5 685.6 709.1 248 257 257 144 15.0 145 104 10.7 112
j 645 656 627 6762 672.9 6733  691.2 688.1 688.3  26.6 27.1 263 150 153 15.0 11.6 11.8 113
647 674.0 688.9 275 15.9 11.6
657 673.5 689.4 27.8 15.9 11.8
RSD; (%) 2.6 1.7 1.7 3.0 4.9 2.6
RSDg (%) 14.8 3.3 3.5 13.2 15.4 14.9

.
Cochran

<1



a)
(W,)
(W) Cochran

b)
(Wo)
(Wyp-Wo)
70 80
110 120

(Wo)

120

10 3

a)
pg/cm’

38 pg/cm’

Cochran

120

b)

37.6 EN
30 22
45

AOAC

43 26.1

19 73
36 pg/em®
Grubbs
70
4
10.6
44
1/3 172
8



(ng/em?) W, (mg) W, (mg) W, (mg) Wy-W, (mg) W.-Wi+W. (mg)
a 26 26 23 585.3 581.5 5743 5922 588.4 581.5 12.0 12.0 119 69 69 7.2 5.1 5.1 4.7
b 40 40 36 616.4 591.6 619.7 624.9 599.2 627.8 16.6 156 15.3 8.5 7.6 8.1 8.1 80 7.2
c 36 35 38 731.0 711.6 739.4 743.6 725.0 754.5 19.7 204 22.6 12.6 134 15.1 7.1 7.0 7.5
d 35 33 35 742.0 683.2 6774 7499 691.4 684.7 149 148 14.2 79 82 73 7.0 6.6 6.9
e 55 49 45* 701.0 696.6 659.4 709.0 704.6 667.2 19.1 17.7 16.7 8.0 8.0 7.8 11.1 9.7 8.9*
f 56 73 52%* 648.5 660.6 615.1 663.8 674.4 629.9 27.0 28.3 25.1 153 13.8 14.8 11.7 14.5 10.3*
g 42 43 40 728.6 732.7 720.0 738.5 742.6 731.1 18.4 18.5 19.0 99 99 11.1 8.5 8.6 7.9
h 38 37 36 623.7 583.5 584.6 632.1 5909 592.7 159 148 154 8.4 74 8.1 75 74 7.3
i 19 22 21 585.5 618.3 599.7 593.1 626.1 607.0 11.5 123 11.5 7.6 7.8 7.3 39 45 4.2
j 36 35 35 762.6 753.0 719.3  775.1 765.6 731.3 19.7 19.5 189 12.5 12.6 12.0 7.1 6.9 6.9
36 660.0 670.8 16.6 8.2 7.3
38 661.5 671.3 17.3 9.7 7.6
RSD(%) 10.6 3.1 3.1 5.1 6.2 10.6
RSDgr(%) 37.6 11.8 11.9 32.0 35.9 37.5
I K¢ )/ x 100 (%)] 70% 120%
* Cochran <1



*

AOAC

10 8
(ng/cm?) 36 35
(ng/cm?) 38 34
RSD(%) 10.6 43
RSD(%) 37.6 26.1
4/10 1/8
2/10 0/8
* AOAC
0.276
a) 0.514
(Wa) (Wb)
8
80
R=0.276
70 A
33 %
O A
11.8 3.5 EN o
a
@
0 >
O o eeebeo
% o
20 "—0 ¢
10 T T
550 600 650 700 750
Wa (mg)
0.065 0.092 mm
10x 10 cm O




b)

0.118 4
Wy 2 120 0.942
32.0 4
(Wb'Wa) 4
120 359
4
5 (Wa'Wb'Wc)
4 (Wb'Wa) (Wc)
7.3 mg
y x 7.3
0.838 6
4 6 120
33 43 pg/em®
80 18
R=0.838 y=x-73

10 . . . . 4 . . . .
10 15 20 25 30 10 15 20 25 30
W, (mg) W, (mg)
o O o O



3 10 3
2
GC
GC
70
a)
6
9.6 8.2 pg/cm’
GC
Cochran
1
Grubbs
70
120 7
EN
AOAC b)
37.8
165.7
EN 30
22 44 45
AOAC
9

19.2 87.8



(ng/em’) W, (mg) W, (mg) W, (mg) Wy-W, (mg) Wa-WytW, (mg)
-1.5 -1.3 -14 4570.2 4592.4 4598.7 45823 4604.7 4610.5  11.8 12.1 11.5 12.1 123 11.8 -0.3 -03 -0.3
7.0 7.4 6.7 4453.6 44957 4373.8 44614 4503.8 4384.1 92 9.6 11.6 79 8.1 103 14 15 13
74 7.0 8.0 4464.6 4544.8 45123  4476.7 45569 45249  13.6 13.5 14.2 12.1 12.1 12.6 15 14 16
d -0.5 -1.0 0.5 4485.2 4477.1 4503.3  4496.7 4489.6 45160  11.4 123 128 11.5 125 12.7 -0.1 -0.2 0.1
6.2 53 48 4477.8 44902 4497.8  4491.7 4506.0 4516.7  15.1 169 19.9* 139 15.8 18.9% 12 1.1 1.0
f 50 55 3.0 4602.4 4625.1 4639.5 46142 4637.8 46518  12.8 13.8 12.9 11.8 12.7 123 1.0 1.1 0.6
g 51 6.0 43 4480.9 45299 4488.7 45012 4541.0 44995 123 123 11.7 11.3 11.1 10.8 1.0 12 09
h 6.1 8.1 8.1 4478.8 4510.4 4490.8  4491.0 45229 4501.0  13.4 14.1 11.8 122 12,5 10.2 12 1.6 1.6
7.0 -3.1 -9.6%  4473.1 4439.6 44662  4480.9 4446.6 4474.0 6.4 6.4 5.9 7.8 7.0 7.8 -1.4 0.6 -1.9%
63 55 82 4456.4 4488.1 44440  4467.6 4498.6 44550 124 11.6 12.6 11.1 10.5 10.9 13 1.1 16
5.4 4490.1 4501.1 12.3 11.8 1.1
3.5 4505.3 4516.8 12.2 115 0.7
RSD(%) 37.8 0.6 0.6 8.3 9.1 37.8
RSDg(%) 165.7 1.6 1.6 28.6 25.5 164.9
I ¢ )/ x 100 (%)]  70% 120%
* Cochran <1



AOAC

a -1.5 -13 -14 -1.5 -13 -14 ND, ND, ND
b 7.0 74 6.7 7.0 74 6.7 7.0 74 6.7
c 74 7.0 8.0 74 7.0 8.0 7.4 7.0 8.0
d -0.5 -1.0 0.5 -0.5 -1.0 0.5 ND, ND, ND
e 6.2 53 4.8 6.2 53 48 6.2 53 ND
f 5.0 55 3.0 5.0 55 3.0 5.0 5.5 ND
g 5.1 6.0 43 5.1 6.0 43 5.1 6.0 ND
h 6.1 8.1 8.1 6.1 8.1 8.1 6.1 8.1 8.1
i -7.0 -3.1 -9.6* ND, ND, ND
] 6.3 55 8.2 6.3 55 8.2 6.3 55 8.2
10 9 7
54 5.5 6.2
3.5 4.7 6.2
RSD,(%) 37.8 19.2 15.6
RSDg(%) 165.7 87.8 26.0
7/10 6/9 0/7
1/10 0/9 0/7
ng/cm* AOAC
5 pg/cm?
I ¢ )/ x 100 (%)] 70% 120%
" Cochran <1
I mg
3.5 W.-W,+W,
4.7 pglem? 26 mg
6)
200 cm? 5 pglem’ png/cm?
+ 0.5 mg
0.5 mg
0.5 mg 2
1 mg 30 12 5 pug/cm?
0.05 mg
Wo-W+W, 3



25.5

15.6 26.0
5 pg/em?
200 cm’ 5 pg/cm?
pg/cm’
15.6 26.0
a)
(Wa) (Wb)
2.6
14.8
b)
(Wo) 1
1 120
1 70 10.6 37.6
8.3 28.6 EN
AOAC
(Wp-Wo) 2 2 4.3
1 26.1

9.1



AOAC

10 10 8 10 7
(ug/cm?) 647 36 35 5.4 6.2
(ug/cm?) 657 38 34 3.5 6.2
(%) 2.6 10.6 4.3 37.8 15.6
(%) 14.8 37.6 26.1 165.7 26.0
0/10 4/10 1/8 7/10 0/7
0/10 2/10 0/8 1/10 0/7
olive oil by total immersion EN
37.8 25 26
165.7
5 ug/cm2
5 pug/cm’
3 10
15.6 26.0
5 ug/cm2
EN
1) EN 1186-2:2002 Materials and articles in
contact with foodstuffs-Plastics Part 2: Test
methods for overall migration into olive oil
EN by total immersion (2002)

1186-2 Test methods for overall migration into

2) ISO 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)

3) JIS Z 8402-2

(1999)
4) Latimer G. ed., Official methods of analysis
of AOAC International, 19" edition,

Appendix D: Guidelines for collaborative

study procedures to validate characteristics
of a method of analysis, AOAC

International (2012)

5)
1115001
19 11 15
(2007)
6) 26
p.77 2014
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27

27



(Overall
Migration Test into Olive Qil)
EN 1186 EN
25 26
3

B
C

! 4 5

! 6

9 3
!
! 9 24

10

11



10

0.068 mm
0.5 mm
0.5mm 1

2

1

29

10x 10cm

3x 3cm



95

*1

*2

43 547g 95 453 g
*3
PCB 5000
28
*4
99 Sigma-Aldrich
200 mg
100 ml 2 mg/ml
*1
*2 95 43
(g) 430/ (%) /100 (9)
*3 GC
*4 500 ml: 2000 25 ml: 1300
*5
1 g: 45000
43 20+ 1
50+ 2 *
01 0.01 mg
*2
*3
GC-FID
GC/IMS
*1 43
50

20 22

*5

1000

(9)



*2

*3 40
10cmx 10cm
10cmx 10 cm
3cmx 3cm
3
*1
*2
200 ml
0.05mg 50 mg 50 mi 50 pl
10 ml "3
*1
5x 10cm 2
*2
0.05mg



*3 0.05 mg

26 p-81 p.87
T 43% 20+ 1
*3 24 *4
0.5 mg
W, mg
*1 0.1 mg 0.01 mg
*2
3
*3
*4 23

o 30

*2
*3

4

*1

50+ 2%



*1
*2

*3

*4

10 kg

80

40




0.5 mg
W, mg

190 ml 10 ml
40 o 120

*2

*1

*2

10 ml o
0.5 ml 2 ml 15 *2 5 ml
0.5 ml 5

*1
*2 50 100 /1



GC-FID GC/MS
W, mg o
10 ml
0.05 1500 mg W, 3
2,3
*1 1 mg/ml
50 mg 50 ml 10 ml
GC-FID GC/MS
(mg)
*2 1 1
*3 0.05mg 200mg
We
GC-FID
Polyethylene glycol 0.25 mmi.d.x 30 m 0.5um ™
100 2min 100 250 20  /min 250 5 min
250 250 1:50
2.0 ml/min FID ™
*1
DB-WAX Agilent Technologies
*2  GC/MS GC-FID
ng/cm? !
Wa (Wb Wc) (Wa Wb) Wc
x 1000 x 1000
S S
W, mg
W mg
W, mg

*2



*1 W, W,

*2

0.01 mg

*1

We

0.01 mg

200 cm?

*1

18 cm?
3
Wa Wb WC Wa Wb Wc
W, 0.1
E-mail



PS

EB

THF
DEB

GC-FID

5mg/g PS
2mgl/g
ST EB 1 mg/g

PS
ST o-
50%
Y PS
AS

ABS

ST 50%
2)

26

PS AS ABS

3)

MS

GC/IMS

GC

GC

ST

GC/IMS

HS

GC-FID

3,6)

THF

HS

GC-FID

4, 5)



B THF 3

3 30 1
AS AS 220 220 H,
ABS ABS 30 mL/min 400 mL/min
He 23.5 mL/min
2011
7
ST
1/2
025¢g 10 mL
DEB >98% THF
5 DEB 0.5 mL
1,000 mg/L THF THF 10 mL
THF HPLC
C
DEB DEB1mL THF 100
mL 10 mL THF 26
100 mL 1 ul/mL PS AS
Fine 1~6 pum ABS ST
270 730 850 pg/g
ST
GC-FID 7890A Agilent Technologies
GC-2010 ST
DB-WAX (30 mx0.25 mm, 0.50 um, PS AS ABS
Agilent Technologies ) ST PS
60 -4 /min-100 -10 /min-150 350 pg/g®  AS
He 1.4 mL ( ) 2,800 pg/g ABS
7890A 2,000 pg/g
PN  5183-4647  Agilent 7 ST AS
Technologies GC-2010
PN ST
221-75195 1 uL

10 uL



DEB
DEB THF
10
20
ST
ST DEB  (ST/DEB)
3687940 2246711  1.641
-1 0 2439195  0.000
3840251 2328504  1.649
-2 0 2091902  0.000
3787203 2295044  1.650
-3 0 2049727  0.000
3803879 2295476  1.657
-4 0 2311749 0.000
3668367 2189827  1.675
-5 34633 2178200  0.016
3726003 2240044  1.663
-6 41756 2093087  0.020
3688582 2215442  1.665
-7 46935 2312196  0.020
3346378 1967931  1.700
-8 60238 2195414  0.027
3928547 2319610  1.694
-9 85542 2062354  0.041
-10 3802783 2211595  1.719
-10 98997 2288419  0.043

ST

ST
10
5
ST
5
200000| g ) -1 ST
DEB
IPB
70000 o FB
4 6 8 10 12
200000| |y ) -1
DEB
80000
8 10
70000]
4 6 8 10 12
200000| ¢ ) -5
80000 DEB
ST
Lt s
8 10
70000 f—— ST
4 6 8 10 12
200000| d ) - 10
80000 D8
ST
8 10
e ST
4 6 8 10 12
a -1,5
10 b~d

DEB



ST

ST
ST DEB  (ST/DEB)
-1 127408 1949131  0.065 ST DEB  (ST/DEB)
-2 116832 2003500  0.058 -1 3818350 2335261 1.635
-3 126636 1990500  0.064 10 2259559 0.000
-4 121991 1982112  0.062 -2 3956416 2407641  1.643
5 121437 2005048  0.061 2 0 2208357 0000
10 5 -3 3017514 2391325  1.638
3 0 2176105  0.000
4 3902401 2367499 1648
4 26487 2125724 0012
5 3886595 2359170 1647
20 5 33488 2078443  0.016
6 3850094 2345094 1646
s 0 6 33705 2020293  0.017
-7 3897245 2365394  1.648
7 61290 2010380  0.030
-8 3915017 2342090  1.671
8 68744 2048085  0.034
9 4032010 2397862  1.682
60 -4 /min-100 -10 9 105333 2019227  0.052
/min-150 -20 /min-240  10min -10 4037654 2390194 1.689
10 124779 2057313  0.061
10
ST
ST
ST ST
1
20%

ST

5
ST
ST
10 THF ST



ST

ST DEB  (ST/DEB)
-1 133908 1992109  0.067
-2 130375 2000857  0.065
-3 125300 2021949  0.062
-4 137388 2019345  0.068
-5 132174 2014066  0.066
-1 91249 2100970  0.043
-2 104003 2041055  0.051
-3 112246 2046102  0.055
-4 108839 2041813  0.053
-5 105184 2055012  0.051
-1 0 2345853
* ST 0
ST
AS
ABS
GC-FID
ST

ST

ST

ST
5 ST
ST DEB
0.016
DEB 1%
ST 30 ug/g
ST 0.6 ~ 23 ng/g
10 70 ngl/g
AS ABS
5 3,200 ng/g
7) 5
mg/g
ST 100 pg/g
PS
ST 1 mg/g
ST
ST
ST
ST

ST



D p 61-66 (2002)

3)
ST
26
17-36 (2015)
4)
ISBN4-8058-2663-0
p 61-65 (2006)
5) 2015
ISBN978-4-307-47043-8
p 627-629 (2015)
6) -GC
1998~2014 56
166-172 (2014)

7) Abe, Y. et al, Survey of volatile substances in
kitchen utensils made from acrylonitrile-
butadiene-styrene and acrylonitrile-styrene
resin in Japan, Food Science & Nutrition, 2,
236-243 (2014)

E 8) GC/MS
1) 160

54 6 29 16 p 30
2) (2010)

ISBN4-8058-2127-2



30

CPL
15 pg/mL

20%

GC-FID

CPL

HPL

CPL

26

CPL

CPL

CPL

CPL

CPL

CPL

GC

60

15 pug/mL

GC

B
CPL ¢ - >99.0% HPL
w - >99.0%
PCB 99.5
PCB
5000
CPL HPL CPL HPL
20mg  20% 20 mL
1,000 pg/mL
CPL HPL CPL HPL
3mL  20% 20
mL 150 pg/mL
CPL HPL 10 mL
20% 100 mL
15 pg/mL 4
GC-FID 6890N
7863B Series Agilent Technologies
GC-FID

DB-1 30 mx0.32 mm, 5 pm, Agilent
Technologies 240 15



He
CPL 5
PN 5183-4647
Agilent Technologies 1 pL
10 pL
20%
3
3 10 1
240 240 H,
30 mL/min 400 mL/min
N, 24.6 mL/min

GC Calculator,

http://www.chem.agilent.com/en-US/Technical-S

upport/Instruments-Systems/Gas-Chromatograph

y/utilities/Pages/GCCalculators.aspx

20%
0.8 uL
0.2 uL
20%
C
CPL HPL 15 pg/mL
20%

GC 1

20

HPL
1 5
1 10
im——ﬁ;
2 ~

20

Intensity

Intensity

Intensity

4 5 6 7 8 4 5 6 7 8
15
—jcpL jerL
HPL HPL
hy . ~ ,
min min
4 5 6 7 8 4 5 6 7 8
110
g (o118 ~*jcpL
HPL HPL
v min S min
4 5 6 7 8 4 5 6 7 8
e e
HPL HPL
N min N min
4 5 6 7 8 4 5 6 7 8
CPL
CPL: HPL:



CPL HPL
No. . CPL HPL Cap/Hep

1 15.295 Hx 13.068 xx 1.17 xk
2 13.779 16.490 11.020 13.234 1.25 1.25
3 10.238 13.490 7.881 10.766 1.30 1.25
4 10.703 15.218 8.966 12.961 1.19 1.17
5 13.314 15.843 10.749 13.167 1.24 1.20
6 13.061 15.374 10.442 13.326 1.25 1.15

7 15.547 -k 12.860 S 1.21 x*
8 12.456 15.784 10.552 13.405 1.18 1.18
9 10.566 17.029 8.454 14.210 1.25 1.20

10 14.419 rE 11.993 S 1.20 x*
11 11.402 14.110 9.392 11.988 1.21 1.18
12 11.803 15.114 9.631 12.522 1.23 1.21

13 15.113 -xx 13.183 S 1.15 kx
14 11.174 15.201 9.181 12.403 1.22 1.23

15 15.135 Hx 13.052 rx 1.16 xk

16 14.572 -k 12.148 S 1.20 x*

17 14.598 rE 12.716 S 1.15 x*
18 12.727 15.292 10.322 12.356 1.23 1.24

19 14.590 e 11.921 rx 1.22 rx
20 13.019 15.503 11.099 13.181 1.17 1.18

~20%EtOH S S S S - .

Awve 13.176 15.186 10.931 12.723 1.21 1.19
SD 1.73 0.79 1.65 0.74 0.04 0.03

RSD 13.1 52 15.1 5.8 3.2 2.7

.
SD RSD
CPL HPL
RSD 13.1 15.1%
20 5.2 5.8%
20% CPL
HPL RSD
CPL CPL
CPL HPL HPL
CPL

HPL



RSD 3%

CPL  HPL
30 60 m
GC 0.32 0.25 mm
I pm
20%
GC 1 pL 1.7 mL/min
80% CPL 4.8
466 pL
20% 1 pL 20
CPL
94.71 kPa -
3
0.8 uL 963 pL 0.2 uL
74 puL 20%
1,037 pL
- 850 uL
20%

T A I o

- Bz 2 AEFODZLEMFICBIIIHER LTS
Blz-1 LERDAZLFMFHCIHSITZIAOFNDEHE  bokospl F:I2/—lo2u




CPL

0.5 L 1L
0.5 pL 280
4 12 20 7 20 11 15 20 20
2 0 0 4 0 0 0 0 0
3 15 0 0 4 0 0 0 0 0
9 18 11 0 0 1 0 0 0 0 0
2 8 0 4 0 9 5 0 0
[ T 1 o o g 12 6 6
cPL  RSDY 52 61 42 36 27 39 24 16 15 17 18 23
HPL RSD™ 5.8 6.4 5.2 4.9 2.4 3.2 1.8 2.1 1.9 2.2 1.5 3.1
CPL/HPL RSD”? 2.7 3.4 4.1 2.4 2.5 49 2.7 2.6 15 1.8 2.0 2.1
20
*1
30m 0.32 mm 5um N 60 m 0.25mm 1 um
0.5puL 5uL
10:1 - 201
240 _ 280
240 15 - 150 -10 / -280

—



|2 CPL HPL 3 CPL HPL 20 CPL HpL
= min min min
4 5 6 7 8 4 5 6 7 8 4 5 6 7 8
CPL: HPL:
|1 CPL  HpL 2 CPL - ypL 14 CPL hpL
= N min “ min ) l min
4 5 6 7 8 4 5 6 7 8 4 5 6 7 8
0.5 L
CPL: HPL:
RSD %
CPL HPL CPL/HPL
1 5.2 5.8 2.7
0.5 4.2 5.2 4.1
0.2 7.6 8.8 4.4
1 uL
2 10 20 30 20
40 50%
5 RSD %
10 pL 1 pL
10 pL 0.2 pL RSD 5%
5uL 0.5 0.1 RSD 1
pL 0.1 pL 0.5 uL 42 5.8%
0.2 uL 7.6 8.8%
0.2 0.5 uL
20% 1 uL
0.2 uL 206 L 0.5 puL 5 uL 0.5 pL
518 uL
CPL
0.2 0.5uL 20
CPL HPL

10 uL



0.5

20 1

10 1

0.5 uL

20

50

0.5 uL

HPL

CPL

14

HPL

CPL

13

20:1
HPL

CPL

—

Aisuaiu|

280

L

11

10

min

e

11

10

N

min

Aisuaju|

—l

11

10

BN

Aisuau|

Ausuau|

min

-l

Aisuau|

HPL:

CPL:



240

PN 5190-2294

280

2
150 -10 /min-280
540 pL
410 pL 370 pL
300 pL 280 pL
270 uL
160 pL
2
CPL

700 pL



670 uL

850 L

20

CPL

S5uL

CPL

0.5 uL

10 uL

HPL

RSD

2%

280

:
\

CPL

VirSyhveyy

HPL

CPL

280

280

HPL

CPL

N

e

™

+

—

Ausuaju|

Aisuaiu|

Ausuaju|

Ausuaju|

HPL:

CPL:



CPL 80% CPL
80%
CPL
CPL
CPL
HPL
CPL HPL
CPL
CPL 280
E
1)
26
49-61 (2015)
g
Ethanol 78.4 glcm®  0.789 amu 46.07
OK

Ethanol

CPL



PE
PE
PE

1

2)

Eiceman

3

20159
PP
42
2)
42
3
N,N-
()
tert-
PCB
2_

GC

GC

(

)

30

35

DMF

()



1- 2- 2-
MEK 2 -1-
1- 1- -2-
4- -2-
MIBK
2- 2-
3- -3-
()
O- m-
p- ()
()
()
FB - dg

-dg CDN Isotopes
10 mL
9 mL DMF FB
-dg -dg
DMF

100 mg
10 mL
10,000 pg/mL
DMF 10 200
ug/mL
10 mL

9mL DMF

MIBK

100 mg

DMF 10 mL
10,000 pg/mL m- p-
50 mg
DMF 10 mL
m- P-
10,000 pg/mL
A 1 A 12
1.0 mL
200 pg/mL 1.0 mL
DMF 20 mL 500
pg/mL 10 pg /mL
10 pg/mL 0.1
100 pg /mL 10 pg /mL
B 1 B 18
1.0 mL
200 pg/mL 1.0 mL
DMF 20 mL 500
pg/mL 10 pg/mL
10 pg/mL
0.01 10 pg /mL 10 pg/ mL
HS 7694
Agilent Technologies
GC/MS GC 6890 MS 5973 Agilent
Technologies
20 mL
Agilent
Technologies
PTFE/
Agilent Technologies
HSGC/MS



m/z
Hg/g Hg/mL
methanol 31 32 5.0 0.5 - 100
ethanol 45 46 1.0 0.1 - 100
2-propanol 45 59 1.0 0.1 - 100
1-propanol 59 60 5.0 0.5 - 100
2-butanol 45 59 5.0 0.5 - 100
A 2-methyl-1-propanol 43 74 5.0 0.5 - 100
1-butanol 56 41 5.0 0.5 - 100
1-methoxy-2-propanol 45 47 5.0 0.5 - 100
2-methoxyethy acetate 43 58 5.0 0.5 - 100
2-ethoxyethyl acetate 43 59 5.0 0.5 - 100
3-methyl-3-methoxybutanol 73 103 50 50 - 100
cyclohexanone 55 98 5.0 0.5 - 100
acetone 43 58 0.5 0.05 - 10
methyl acetate 43 74 0.5 0.05 - 10
hexane 57 86 0.5 0.05 - 10
2-butanone (MEK) 43 72 0.5 0.05 - 10
ethyl acetate 43 61 1.0 0.1 - 10
tetrahydrofuran 42 72 0.5 0.05 - 10
cyclohexane 84 56 0.5 0.05 - 10
isopropyl acetate 61 43 1.0 0.1 - 10
B heptane 71 100 0.5 0.05 - 10

benzene 78 77 0.5 0.05 - 10
propyl acetate 43 61 0.5 0.05 - 10
4-methyl-2-pentanone (MIBK 43 58 0.5 0.05 - 10
isobutyl acetate 43 56 1.0 0.1 - 10
toluene 91 92 0.1 0.01 - 10
butyl acetate 43 56 1.0 01 - 10
m, p-xylene 91 106 0.5 0.05 - 10
o0-xylene 91 106 0.5 0.05 - 10

int | fluorobenzene 96 70 - -

interna

standard ethyl acetate-dy 46 66 -
toluene-dj 98 100 - -

180 He 1.4 mL/min
80 I 20
150 180 70 eV EI SIM
30 min 0.5 min 1
1 mL
GC/MS
GC VOCOL 0.25 mm 1.0 mL
60 m 1.5 pum Sigma-Aldrich
35 (4 min)-4 /min-260 HS-GC/MS
200

250 250



) Hg/g
No
2-propanol ethyl acetate heptane ;g:t’;)t'le toluene
1 PET12/AL7/PE8O ND ND ND ND ND — —
2 NY15/PE80 ND ND ND ND ND 85 30 -40
3 PP30/PP50 ND ND ND ND ND — —
4 KPP20/PE15/PP40 ND ND ND ND ND —_ —_
5 PET12/PE20/PP40 ND ND ND ND ND — —
6 NY15/PE60 ND ND ND ND ND 85 70 —
7 NY15/PE60 ND ND ND ND ND 90 90 —
8 NY15/PE60 ND ND ND ND ND 100 100 —
9 KNY15/PE60 ND ND ND ND ND 65 70 —
10 NY15/PE6O ND ND ND ND ND 95 30 -40
11 NY18 PE67 ND ND ND ND ND 95 30 -40
12 NY15 PE70 ND ND ND ND ND 95 30 -40
13 NY/NY/PE/PE/PE ND ND ND ND ND 100 30 -40
14 NY/EVOH/NY/PE/PE ND ND ND ND ND 100 30 -40
15 NY15/PE20/PE40 ND ND ND ND ND —_ —_
16 NY15/PE60 ND ND ND ND ND 100 30 —
17 KPP20/PP40 ND ND ND ND 0.20 — —
(0.006)
18 PET12/AL9/NY15/PP60 ND 3.4 ND ND 0.10 130 30 —
(0.21) (0.006)
19 KNY15/PE60 ND ND ND ND ND 90 30 -40
20 NY15/PE60 ND ND ND ND ND 85 30 -40
21 NY15/PE50 ND ND ND ND ND 95 30 —_
22 PP20/PE40 ND ND ND ND ND — —
23 KPP20/PE40 ND ND ND ND ND — —
24 PET12/PP40 ND ND ND ND ND — —
25 18/PE15/KPP20/PE15/PE20 ND ND ND ND ND —_ —_
26 18/PE15 ND ND ND ND ND — —
27 NY15/PE15/PE30 ND ND ND ND ND — —
28 NY15/PE15/PE40 ND ND ND ND ND 95 30 -30
29 NY15/PE15/PE40 ND ND ND ND ND -30
30 NY15/PE15/PE40 ND ND ND ND ND 95 30 —
31 iy ND ND ND ND ND — —
32 PET12/AL9/NY15/PP60 ND (02_'166) ND ND ND 130 30 —
33 PP40/PP30 ND ND ND ND ND —
34 NY15/PE60 ND ND ND ND ND 95 30 -40
35 NY15/PE60 ND ND ND ND ND 105 30 -40
36 PET12/PE20/PET12/PE25/PE40 (02_'154) (Ol.igl) (O].-gl) ((;)_674?0) ND — —
37 PET12/PE15/PP50 ND ND ND ND ND — —
38 PET12/PE15/NY15/PE15/PE50 ND ND (07_'432) ND ND — —
39 PET12/PE15/PE50 ND ND ND ND ND — —
40 99/PE15/PET12/PE15/PE50 ND ND ND ND ND — —
41 PET12/PE15/AL6.5/PE15/NY15/PE15/PE40 ND ND (03.-296) ND ND — —
42 NY15/PE60 ND ND ND ND ND 95 30 -40
—_ ND
AL PE PP PET NY EVOH K
“ um o
1m FB

ND: 2-propanol, ethyl acetate < 1j4g/g; heptane, propyl acetate < 0.5p49/9g; toluene < 0.1j49/9



mmx 5 mm 0.1¢g

1.0 mL

1 mmx 5 mm

/mL 1.0 mL

HS-GC/MS

20

2)

4)

20

10 30

HS-GC/MS

FB

0.1g
10 pg

4)

GC
2
PE PP
PET NY
EVOH
K
AL
HS-GC/MS
153
DMF
8
1 mm DMF
3
No.6 No.34 NY PE
DMF
HS-GC/MS
3 DMF
No
1 PET/AL/PE o
6 NY/PE =<
18 PET/AL/NY/PP o
23 KPP/PE o
24 PET/PP o
26 /PE o
33 PP/PP o
34 NY/PE >




HS-GC/MS

mm

30

GC

VOCOL

60 m 1.5 um
ENV-624MS
1.4 um

22000
21000
200001
19000,
18000
170004
160001
150004
14000,
13000,
12000
110004
100004
90001
80001
7000/
6000
5000
4000
3000
2000

1000

0.25 mm
()

VOCOL

' | '
10.00

0.5 min
VOCOL 0.25 mm

120

250

50pg/mL B

70 eV El

0.25

60 m

15+16

17

10/ 14

' | '
15.00

1mL
60 m 1.5pm

250

5p1g/mL

30

SCAN

1: methanol 2: ethanol 3: 2-propanol 4: methyl acetate
5:acetone 6: 1-propanol 7: hexane 8:2-butanol 9: MEK

10: ethyl acetate 10': ethyl acetate-dg, 11: 2-methyl-1-propanol
12: tetrahydrofran 13: cyclohexane 14:isopropyl acetate

15: 1-butanol 16: heptane 17: benzene 18: 1-methoxy-2-propanol
19:propyl acetate 20: MIBK 21:isobutyl acetate

22: toluene 22': toluene-dg, 23: butyl acetate 24: 2-methoxyethyl
acetate 25:m-xylene 26: p-xylene 27: 0-xylene

28: 2-ethoxyethyl acetate 29: 3-methyl-3-methoxybutanol

30: cyclohexanone,

IS (internal standard) : fluorobenzene

DMF
22 24
22
19 25+26 30
20% 27 78
23
29
20loo ' 2500 ' 30lco ' (min)

150 180 30 min

35 (4 min)-4 /min-260 200
180 He 1.4mL/min

SIM



4 30 RSD

60 80 100
2.5 0.1 0.2 0.1 0.1 0.2
9.9 9.5 4.0 3.5 2.0 3.0
n=3
FB
HS
A 50 pg/mL
B 5 pg/mL
60 80 100 30 GC/MS
2 10 FB 4 FB
30
RSD, %
RSD
FB
GC/MS
1
0.996 FB
0.997
RSD  4.0% 0.999
80
80 3 90 10
FB 3
7
30
30

HS

GC/MS

30



1600000 / —A— methanol
1400000 + —A— MEK
//‘> —+— cyclohexane
1200000
+ —+— heptane
1000000 / —&— benzene
800000 /// —&FB( )
+
—A— propyl acetate
600000 A Propy
/ /% —©&— toluene
400000
200000 /X —%— 3-methyl-3-methoxybutanol
0 XX . . —&— cyclohexanone
50 60 70 80 90 100 110
2
60 80 100 30
30 10
A 50pg/mL B 5pag/mL 1
1000000 —A— methanol
—&— MEK
800000 —+— cyclohexane
—+—heptane
600000 —o—benzene
—&—FB

—A&—propyl acetate

400000 N — -
f’r A : —©—toluene
/A/r Nl . b
200000 e/é/‘/ —— ﬁ" —8—0-xylene
/*_*/* *\X —X— 3-methyl-3-methoxybutanol
0 . . . . . . \ . \ —&— cyclohexanone
0 10 20 30 40 50 60 70 80 90 100
80 3 90
30 10
A 50pg/mL B 5p1g/mL 1



5
No.l PET/AL/PE No.6 NY/PE No.19
KNY/PE No.26 /PE No.33 PP/PP

4 6
2.
1- -2-
3- -3-
3- -3-
3- -3-
4 No.33
No.33
3.
23

5
10
A 50 pg/g
3- -3- 500
ng/s B 10 pg/g
3- -3-
93.0 103.2
RSD 0.0 85
3- -3-
74.8 120.4 RSD 5.6 226
42
2 2-
| 2.5 ug/g
3 1.9 3.4 pgl/g
2.0 3.4 pg/g 3
3.9 14 pg/g |
0.70 pg/g 2 0.10
0.20 pg/g
0.10 pg/g
2
FB

FB



5.0

4.0

3.0

2.0

1.0

0.0

1.2

heptane

ethyl acetate

No.l1 PET/AL/PE A

1.0
2-propanol /A
0.8
/ 0.6
0.4
0.2
Ega/' : . : 0.0
0 20 40 60 80 100
g/mL
1.0
1-methoxy-2-propanol
0.8
0.6
0.4
0.2
0.0
100
g/mL
4
] -
[ ] No.19 KNY/PE
5 0.1g

30 6

FB

8 10

No.26

1.0 mL

0.16
3-methyl-3-metoxybutanol )
- //é
0.08 /
0.04 /
0.00 . . . .
0 20 40 60 80 100
jg/mL
1.0
toluene
0.8
0.6 /
0.4 /
0.2
0.0 Ba/ .
0 2 4 6 8 10
g/mL
No.6 NY/PE
/PE o No.33 PP/PP



No.1 No.6 No.19
PET/AL/PE NY/PE KNY/PE) /PE

RSD RSD RSD RSD RSD
methanol 100.8 0.9 101.3 0.7 102.2 0.3 97.3 0.7 102.9 1.0
ethanol 99.3 0.6 99.5 0.7 100.6 0.9 98.2 0.3 101.3 1.2
2-propanol 101.0 0.7 101.1 0.6 102.0 0.8 99.7 0.2 101.8 0.2
1-propanol 100.9 0.8 101.1 2.2 103.2 0.2 99.0 1.0 101.3 0.2
2-butanol 102.6 0.4 103.7 1.7 102.8 0.7 102.1 0.8 102.5 0.4
2-methyl-1-propanol 99.0 2.8 102.1 4.4 102.8 1.3 100.1 2.6 102.3 1.3
1-butanol 100.1 1.5 104.4 5.7 100.4 1.1 101.7 1.4 101.0 0.8
1-methoxy-2-propanol 100.6 0.4 102.6 4.1 101.1 1.5 100.4 1.3 100.4 1.4
2-methoxyethy acetate 97.5 5.5 101.0 8.5 98.0 4.9 97.6 1.0 96.6 2.4
2-ethoxyethyl acetate 100.9 3.0 101.1 7.3 101.4 1.3 98.0 4.4 98.9 3.1
3-methyl-3-methoxybutanol 120.4 13.1 93.8 10.5 116.6 5.6 84.1 22.6 74.8 6.2
cyclohexanone 99.9 2.7 99.3 6.4 97.8 1.7 98.2 2.0 98.4 0.3
acetone 101.0 0.0 100.0 1.0 100.0 1.0 98.7 0.6 101.3 1.5
methyl acetate 99.3 0.6 101.6 2.0 100.0 1.0 98.7 0.6 100.7 1.5
hexane 103.0 2.5 96.5 1.8 96.5 0.9 98.5 0.0 96.5 1.8
MEK 101.6 0.5 101.3 0.5 100.3 0.5 100.0 0.9 101.9 0.9
ethyl acetate 101.2 1.4 100.3 1.4 100.6 0.5 98.8 0.5 101.2 0.5
ethyl acetate 101.4 0.5 100.3 0.5 100.6 0.5 99.7 0.5 100.3 0.5
tetrahydrofran 99.0 1.0 98.4 1.5 99.0 0.0 98.0 1.0 99.0 1.0
cyclohexane 95.4 0.0 93.5 0.7 93.5 0.7 96.2 0.7 93.9 1.4
isopropyl acetate 100.3 1.9 100.6 0.5 100.0 1.9 100.0 0.9 100.0 0.9
heptane 96.3 0.7 93.0 1.4 93.4 1.2 97.4 0.7 93.0 1.8
benzene 100.0 0.0 99.4 0.6 101.0 0.9 101.0 0.0 101.0 0.9
propyl acetate 101.9 0.0 101.3 0.5 102.5 1.1 102.5 0.5 102.8 0.0
MIBK 101.2 1.4 102.8 1.6 99.7 1.1 99.7 1.1 99.1 2.5
isobutyl acetate 101.9 0.9 101.6 0.5 101.2 0.5 101.6 0.5 100.3 1.4
toluene 101.0 0.9 100.3 1.1 100.0 1.9 100.0 0.0 98.7 1.1
toluene 101.0 1.0 100.7 1.5 101.3 1.5 101.0 0.0 100.3 0.6
butyl acetate 101.9 0.9 101.9 0.9 99.7 2.1 98.5 0.5 99.7 1.4
m, p-xylene 99.7 0.5 100.0 2.4 96.3 1.0 96.6 0.5 95.4 1.0
o-xylene 100.0 0.9 102.5 2.6 96.6 2.0 95.4 0.0 93.5 1.7

n=3
FB
501g9/g 3-methyl-3-methoxybutanol 500p4g/g B 10pg/9g



2 No.21 31

5)

permitted daily
exposure PDE

2-
PDE 8.9 mg/day
50 mg/day
2 kg
0.006 mg/m*
No.16 17
1kg 600 cm®

6)

0.006x 600x 2/10,000=0.00072
mg PDE  1/12,000
2-

No.36 1.1

mg/cm’

0.13 mg PDE  1/380
PDE
30
DMF
GC/MS
42
6 5
1)
80 2
80-89 2007
2)
1999

3) Eiceman GA and Karasek FW:
Identification of residual organic
compounds in food packages, Journal of
Chromatography, 210, 93-103 (1981)

4)

2015
p.635-636, 682-683 2015



5 10 3 30 14 January 2011 on plastic materials and
307 articles intended to come into contact

6 Commission regulation (EC) No 10/2011 of with food (2011)



60 70

24

1

28 4 1
23
4-aminobiphenyl  benzidine  2-naphtylamine
4,4’-methylenbis(2-chloroaniline) oO-toluidine 5
International Agency for Research on Cancer

IARC

4)

OECD

Ames

Bhas 42
5)

Bhas 42
6)

7)

27 OECD
28 ®

Bhas 42
2,4-diaminotoluene

95-80-7

2-naphtylamine Cas No. 91-59-8 O-toluidine

Cas No. 95-53-4
%) in vitro
OECD

Bhas 42

IARC

Cas No.

2B



3,3 4.4

h/\/\/\/c

DF5F DMEM/F12 FBS 5%
IARC 1
benzidine dimethyl sulfoxide DMSO  Bio Reagent
5 99.9
No. A, C 98.0 37
No.B 99.9
SUPELCO
No. D 95.0
No. E 98.0 0.1
10 g 50 mL
1000 mL
3 2
12-O-Tetradecanoyl-Phorbol-13-Acetate ~ TPA
Cas No. 16561-29-8 20
50 ng/mL 3 2
3-Methylcholanthrene MCA Cas No. 18 ¢g 600 mL 0.1 mol/L
56-49-5 pg/mL 100 mL 1000 mL
5 25 mL
Dulbecco's Modified Eagle’s Medium/Ham's F12 500 mL
DMEM/F12
Gibco
FBS NS-13BS
CO, BNA-111
5
No. 2 CasNo. IARC
A 3,33”-3(1,{methylbenzidine ] 119-937 HaN \ p >—NH2 B
B 3,33”-?:1,1_ch10r0benz1d1ne 91.04.1 HaN S}—’} Q NH, B
Cl Cl
C 4,i—ﬁi_aminodiphenylmethane 101.77-9 HaN f\l NH; B
D 3,3 ’A—‘c,l_imethyl—é_l,;l;—,c}iaminodiphenylmethane £38-88-0 i :: B
; ’ H,N NH5
E 4,4’-methylenebis(2-chloroaniline) 101-14-4 HaN T \\1 [/ T Ha 1




iMark

DMSO

0.1

DFSF

Bhas 42
cells/mL

24

Z1

SZX9

DMSO 0.1
1000
0.03 300 mg/mL

DFSF
0.03 300 pg/mL

1000

DMSO

Bhas 42
7
60 70
DFS5SF

7% 10°

1 0.5 mL

4 0.1

570

100

0
100 pg/mL
3
0.1

nm

120

DFS5F

Bhas 42

cells/mL

n=3

0.1

DFS5F

Bhas 42

cells/mL

Bhas 42
7
60 70
DF5F 7x 10°
1 2 mL 6

570 nm

Bhas 42
7
60 70
DF5F 2% 10°
1 2 mL 6

DFSF 7
0.1

570 nm



100
Bhas 42
DF5F 7
60 70
Bhas 42 DF5F 7% 10°
cells/mL 1 2 mL 6
0
4 7 11
1 6 n=6 14
DF5F 21
5
Bhas 42
DF5F 7
60 70
Bhas 42 DF5F 2% 10°
cells/mL 1 2 mL 6
0
1
4 7 11 14 DF5F n=6
21 5
1 6
1 100
2

spindle-shaped

basophilic 4
crisscross 5

pilling-up 6

1 /
OECD
8)
Dunnett p 0.05
Dunnett 1
Jonckheere
1
2
2
1
2
F
Student t Welch
5

C D 0.1 100pg/mL



A 10 pg/mL ng/mL 10 102 7 9
100
pg/mL 50
B 1pg/mL A C D
10 pg/mL 50 E
100 pg/mL 40 E
1 pg/mL B 1000 ng/mL 80
10 pg/mL 70 100 pg/mL 3000 ng/mL 70
10
120 A 300
3000 ng/mL
A B E
A
B 50 inhibitory concentration IC B 0.03 0.1 ng/mL
50 IC90 100 pg/mL 2
E IC50 IC90 1000
30 pg/mL ng/mL
C D 0.1 3000 ng/mL
C 0.1 DMSO 0.1 1000 ng/mL 2
100
pg/mL D 300 pg/mL
2
B
CD E
5
A
B 100 pug/mL
E 30 10 pg/mL
D 0.1 10000
300 pg/mL ng/mL
A 1 3000
ng/mL B 0.03 3000ng/mL C 1 10000 A 10000
ng/mL D 1 30000ng/mL E 0.03 100 ng/mL



80 B E B 3,3’-dichlorobenzidine

C 4,4’-diaminodiphenylmethane

C D
C
A E 10
5
B 1000 3000 ng/mL A B
2 B
C 10
ng/mL 1
Ames
A
10 ng/mL B S9
11 B
S9
D 1ng/mL 1 12 C B
B C
Ames
IARC 1
E 4,4’-methylenebis(2- chloro-
aniline)
E
A 3,3’-di- E S9

methylbenzidine



13 Bhas 42

Ames
TARC

D
3,3’-dimethyl-4,4’-diaminodiphenylmethane

5 Bhas 42

3,3’-dimethylbenzidine

3,3’-di-chlorobenzidine

4,4’-diaminodiphenylmethane

1) 48 10 12 112
2) 27 4 8 175
28 4 1
3) 27 7 9 124
28 4 1
4) 34 12 28 370

5) Ohmori K, et al. An assay method for the
prediction of tumor promoting potential of

chemicals by the use of Bhas 42 cells. Mutat

Res. (2004) 557:191-202

6) Ohmori K, et al. An inter-laboratory
collaborative study by the Non-Genotoxic
Carcinogen Study Group in Japan, on a cell
transformation assay for tumour promoters
using Bhas 42 cells. ATLA. (2005) 33:619-
639

7) Asada S, et al. Detection of initiating as well as
promoting activity of chemicals by a novel cell
transformation assay using
v-Ha-ras-transfected BALB/c 3T3 cells (Bhas
42 cells). Mutat Res. (2005) 588:7-21

8) Series on Testing & Assessment No. 231
GUIDANCE DOCUMENT ON THE IN
VITRO BHAS 42 CELL TANSFORMATION
ASSAY. ENV/JM/MONO (2016) 1

9) Sakai A, et al. A Bhas 42 cell transformation
assay on 98 chemicals: The characteristics and
performance for the prediction of chemical
carcinogenicity. Mutat Res. (2010) 702:100-
122

10) Hiasa Y, et al. 4,4'-Diaminodiphenylmethane:
promoting effect on the development of
thyroid tumors in rats treated with
N-bis(2-hydroxypropyl)nitrosamine. J Natl
Cancer Inst. (1984) 72(2):471-6

11) Makena P, et al. Evidence that
4-aminobiphenyl, benzidine, and benzidine
congeners produce genotoxicity through
reactive oxygen species. Environ Mol Mutagen.
(2007) 48(5):404-13

12) Savard S, et al. Synthesis and mutagenicity of
3,3'-dihalogenated benzidines. Carcinogenesis.
(1986) 7(7):1239-41

13)

(1995) 5(4):841-845
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5
A 3,3’-dimethylbenzidine B

D 3,3’-dimethyl-4,4’-diaminodiphenylmethane

—e—EHER D » - 2 #

10 100

1 10 100 1000 10000
b=1::3 [ng/mL]
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= <= {HH AR TEEE
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*p  0.05, Dunnett
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< 20 120 1< 20 120
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H ﬂg H
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BE [(ng/mL)
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215 E gl < &
5 Pt s -
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5

A 3,3’-dimethylbenzidine

D 3,3’-dimethyl-4,4’-diaminodiphenylmethane

—e—EHER D » - 2 #

B 3,3’-dichlorobenzidine

-<o= R MR EGFE P

C 4,4’-diaminodiphenylmethane
E 4,4’-methylenebis(2-chloroaniline)

0.05, Dunnett



IARC
Dunnett Dunnett Jonckheere
) . 1 3

3,3’-dimethylbenzidine 2B D 0.05 p 0.05
3,3"-dichlorobenzidine 2B 2 2
’ p 0.05 p 0.05
44 -diaminodiphenyImethane 2B D 0.05 pl wos P 005
3,3’-dimethyl-4,4’-diaminodiphenylmethane 2B p 0.05 pl 0.05 p 0.05
4.4’ -methylenebis(2-chloroaniline) 1 p 0.05 p 0.05

I+






22

233

18

22000 %

4-12)

ISO 9001 ¥

15

ISO 22000 2

16

FSSC



13)-15)

18

16

27 6 22

16)

27

17)



380 88

249 82

Regulation CFR

GMP

Code of Federa
21 Part 110

18)

Part 174 § 1745
GMP

13) 2000

Food Contact Notification FCN 20

Society of The Plastics Industry Inc

SP
GMP 21)
GMP
(EC) No 1935/2004
80/590/EEC 89/109/EEC
2004 10 27
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Global Food Safety Initiative GFSI
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2 11685 900
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Prerequisite BRC 2"
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0201003 17 2 1 33)
CFR 21 Part 110

18)

a Part 174 § 1745
b. GMP
SPI GMP
GMP 1)
0829001
15 8 29 SPI
GMP
1 | GMP
GMP 2
3
4
5
7) 6
7
8
9
10
8)
11




(EC) No 1935/2004

80/590/EEC 89/109/EEC
2004 10
22) 3
GMP

(EC) N02023/2006
GMP
2006 12 22 23)

GMP

11

27

Europe

25)

GMP

GMP

GMP
Plastics
GMP
(EC) N02023/2006
GMP
SPI



Plastics Europe

GMP
1.
2.
3.
4,
5. a
b.
C.
d.
6.
7.
8.
9.
27
1SO ISO/TS 22002-4
Part 4.
34) PRP 17)
59 42%
FSSC 22000
22000 Part 1
300
ISO 22000 PRP
75%
ISO 22002-4
FSSC 22000 PAS
223 ISO 22002-4
2013 1SO 22002-4 PAS 223 %)

300



SO 9001
82%
SO 22000

82%

56%

FSSC22000

27

32%
14%

25%
20%

9001
300

300

ISO 2200 FSSC 22000

300

1SO

300

300

100% (34/34)

96% (45/47)

91% (30/33)

75% (33/44)

94% (31/33)

96% (45/47)

97% (33/34)

91% (43/47)

599 (19/32)

42% (15/36)

97% (33/34)

98% (47/48)

300

300

100% (24/24)

94% (32/34)

96% (23/24)

82% (28/34)

100% (24/24)

94% (32/34)

100% (24/24)

94% (33/35)

100% (24/24)

94% (34/36)




27

300 300 300 300
829 (68/83) 56% (36/64)
1SO 9001
94% (33/35) 73% (35/48) 829% (18/22) 43% (18/42)
14% (7/51) 32% (18/57)
1SO 22000
30% (6/20) 3% (1/31) 629% (13/21) 14% (5/36)
20% (11/54) 259% (14/57)
FSSC 22000
45% (10/22) 3% (1/32) 62% (13/21) 3% (1/36)
GMP
ISO 22000 1SO 22002-4 FSSC

22000




16

18

36)

37)

NL
9)

11)

12)



26 10 14
1014 1 32)

FCN

HACCP
8 10
6
51
CFR 21
13) 2000
20 ECN
FCN
FCN
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(38) | 61% (23) | 32% (12) 5% (2) 3% (1)

(26) | 65% (17) | 35% (9) 0% (0) 0% (0)

(41) | 56% (23) | 37% (15) 7% (3) 0% (0)

(28) | 25% (7) | 54% (15) 14% (4) 7% (2)

(46) | 48% (22) | 35% (16) 13% (6) 4% (2)

(31) | 26%(8) | 39% (12) 26% (8) 10% (3)
300 (28) | 61% (17) | 32% (9) 4% (1) 4% (1)
300 (36) | 64% (23) | 33% (12) 3% (1) 0% (0)
300 (28) | 39% (11) | 54% (15) 7% (2) 0% (0)
300 (41) | 46% (19) | 37% (15) 12% (5) 5% (2)
300 (33) | 45% (15) | 36% (12) 15% (5) 3% (1)
300 (44) | 34% (15) | 36% (16) 20% (9) 9% (4)
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No.
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2008/84/EC
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(2) 3
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27

81% 71% 9% 80%
(64/79) (55/79) (7176) (56/70)
79% 67% 9% 81%
(6177) (51/76) (70/76) (56/69)
80% 67% 90% 86%
(63/79) (53/79) (69/77) (59/69)
2% 79% 9% 8%
(55/60) (46/58) (56/60) (47/53)
86% 71% 85% 82%
(59/69) (48/68) (58/69) (50/61)
76% 62% 93% %
(44/58) (36/58) (53/57) (40/52)
71% 60% 87% 69%
(39/55) (33/55) (47/54) (34/49)
68% 68% 84% 78%
(39/57) (32/47) (47/56) (38/49)
7% 60% 74% 67%
(33/43) (26/43) (32/43) (28/42)
69% 56% 6% 68%
(25/36) (20/36) (25/36) (23/34)

70 80%

45%
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81% 92% 75% 63%
(60/74) | (7177) | (54/72) | (45/71)
77% 91% 71% 69%
(58/75) | (69/76) | (5U72) | (43/62)
77% 97% 81% 72%
(59/77) | (77/79) | (60/74) | (53/74)
76% 97% 84% 75%
(41/54) | (56/58) | (46/55) | (40/53)
72% 91% 78% 74%
(42/58) | (61/67) | (49/63) | (45/61)
70% 88% 71% 57%
(39/56) | (52/59) | (39/55) | (31/54)
67% 89% 65% 50%
(37/55) | (50/56) | (35/54) | (27/54)
71% 93% 78% 67%
(41/58) | (54/58) | (43/55) | (37/55)
51% 79% 67% 59%
(22/143) | (34/43) | (28/42) | (24/41)
63% 77% 69% 67%
(22/35) | (27/35) | (24/35) | (22/33)
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91% (64) 9% (7) 45% (31) 55% (38)
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BRC British Retail Consortium

BSI British Standards Institution

CFR Code of Federal Regulation

DG SANCO | Directorate-General for Health and
Consumers

DoC Declaration of Compliance

EC European Community

EEC European Economic Community

EU European Union

FCN Food Contact Notification

FDA Food and Drug Administration

FSSC Foundation of Food Safety
Certification

GFSI Global Food Safety Initiative

GMP Good Manufacturing Practice

HACCP Hazard Analysis and Critical Control
Point

IFS Food Marketing Institute

ISO International Organization for
Standardization

JRC Joint Research Center

NIAS Non- intentionally added substances

NL Negative List

PAS Publicly Available Specification

PRP Prerequisite programmes

SPI Society of The Plastics Industry Inc.

SQF Safe Quality Food

TTC Threshold of Toxicological Concern
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