
 
R5 R7  

 
 

 
 

 
 

   
   

 
 

(PAHs) PAHs

 

PAHs 7
3 PAHs 1/10

7 PAHs

7 PAHs  
PAHs SAX
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GC-MS

GHS
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A.  

48
112

3
PAHs [a,h]
[a]

[a]
EU REACH

PAHs

3 5 PAHs
[e] [b]

[k] [j]
8

1) 

4
PAHs

7  
REACH

PAHs

PAHs

PAHs
 

6

 
 
B.  
B.1 PAHs

 

7
 

[a,h]
[a]

[a]
10 μg/g 3 μg/g

1/2 1/10

OA OB OC WA
WB WC 1

n=3
PAHs

3
 

3
 

1
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0.5 g 15 mL PP

3 mL 3000 rpm
5

5 mL 10 mL
Sep-Pak Silica

/ (1/9 v/v)3 mL
Sep-Pak Silica

Sep-Pak Silica
/ (1/9 v/v)3 mL

2 mL
10 mL

 
1 mL 3 mL
6 mL

InertSep SAX
/ (1/9 v/v) 6 mL

/ (1/9 v/v) 6 mL
1 

mL 1 mL
50 μL

DB-17ms
GC-MS

SLB-ILPAH  
 

1 g 50 mL
20 mL

37°C 24

PP
1 mL

 

RSDr
RSDR

2)

Microsoft Excel 
2016

σr

σR ௥ߪ  = ට  

ோߪ = ඨ −3  

RSDr RSDR σr σR̅ݔ
(%)ݎܦܴܵ  = ݔ௥̅ߪ × 100 

(%)ோܦܴܵ = ඥߪ௥ଶ + ݔோଶ̅ߪ × 100 

 
GC-MS Agilent Technologies

7890B /5977B DB-
17MS (Agilent Technologies , Length 30 m, 
I.D. 0.25 mm, Film thickness 0.15 μm)
SLB-ILPAH Merck , Length 20 m, I.D. 
0.18 mm, Film thickness 0.05 μm

1.0 mL/min 1 μL
25 psi, 1min
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DB-17MS
100 C (0.5min) 

 30 C/min  230 C  2 C/min 
 310 C (5min) SLB-

ILPAH
100  (5min)  20 /min  

200   4 /min  300  (5min)

300°C
3  

0.8 mL/min

Polyethylene 
glycol 300 (PEG)

 
 
B.2 PAHs

 
1 10

PAHs  
REACH XVII

AfPS 
GS 2019:01 PAK3)

0.5 g
20 mL 100 μg/mL

80 μL 60°C

 

PAHs

SAX 6 mL
6 mL

100 
μL  

2  
 / 1/9, v/v

6 mL 
 6 mL /

1/9, v/v 6 mL 

 

/ 1/9, v/v
6 mL

10 μL 100 μL

 

SAX

1 M /

 
SAX

1 M /
1 mL 75°C

1
5 mL 2 mL

1
2 mL

1

10 μL
100 μL
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PS PP
HDPE

SBR
CR

NBR
2 mm

PS PP HDPE 0.2 μg/g SBR
CR NBR 1 μg/g

PAHs
SBR CR NBR

PAHs

PS 5
3

 
2024 2025

47
11 6

 
Agilent Technologies

8890 /7000D Rxi-PAH 
(Restek , Length 40 m, I.D. 0.18 mm, Film 
thickness 0.07 μm)

0.8 mL/min
1 μL

50 psi, 0.7 min
100 C (1 

min)  50 C/min  210 C  3
C/min  270 C  25 C/min  
340 C (10 )

340°C
290°C 300°C

MRM
 

 
B.3 

 
2 10

 
GC-MS

Agilent Technologies 8890 /7000D 
DB-17MS (Agilent 

Technologies , Length 30 m, I.D. 0.25 mm, 
Film thickness 0.15 μm)

1.25 mL/min
2 μL
25 psi, 1 min

50°C (1 
min) → 15°C/min → 240°C → 30°C/min → 
300°C (5 )

300°C
290°C 300°C

SIM
 

0.03 10 μg/mL

0.03 μg/mL 5
10

0.03
0.03 μg/mL

 

( 19 )
4)

 
5 
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mL 10 mL
100 μg/mL

0.1 mL

10 mL

100 μL GC-MS
 

 
2025

R
1,000

100,000 1 mL
10 μL

10 mL 10 mL

1 mL
10 μL

100,000 8
1,000

GC-MS
 

2
8 2025
 

0.1 g 5 mL
10 mL

10 mL
10 mL

10 mL
1 mL 10 

μL
100

1 mL
10 μL  

 
C.  
C.1 PAHs

 

78.2~112.7% RSD 1.0~7.4%

79.6~111.7% RSD
0.3~6.0% RSD 10%

 

70~120%2)

 

10% 2)

RSDR

15% 2)

< RSDR
5)

RSDR 15%
RSDR

OC BjF
BeP
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15%  

OA WA 1/2 OB
WB

 
1/10

WC
OC BjF

BeP

6)

 
 

C.2 PAHs
 

AfPS GS 2019:01 PAK

3) AfPS GS 
2019:01 PAK

4 g
80 

mL 3)

 

PAHs
SAX PAHs

7)

SAX

500 mg

PAHs

SAX

SAX
 

PS
GC-MS

[a]

8) PS

 
PS SAX

REACH PAHs
0.5 μg/g

6 mL

0.5 μg/g
 

AfPS GS 2019:01 PAK
2
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PS PP HDPE SBR CR NBR 6
75

110%
10%

PS PP HDPE
REACH PAHs

0.5 μg/g 0.2 μg/g

PAHs
 

SAX

GC-
MS

SAX

 

75 110%
10%

 

47
3

REACH 1 μg/g
PAHs

1.24 μg/g BeP

2
PAHs

REACH

1) 2

 
 
C.3 

 

GC-MS
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6-
100%

6- 172.1%

6-

 

 

( 3)
2 8

10
1

2
 

1
3.6 μg/g
REACH

50 μg/g9)

 
2

7% w/w

R 10)

6.8%

9
 

GHS

GHS 11)

 
 
D.  

PAHs

PAHs
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PAHs

3 PAHs
1/10

7 PAHs

PAHs

 
PAHs

SAX

EU REACH
PAHs

 

GHS
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162/8db10905-d535-0a04-0af5-
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1  

No. Compound Abbreviation CASRNa Japanese lawb REACHc EFSAd 

1 Benz[a]anthracene BaA 56-55-3 ✔ ✔ ✔ 

2 Chrysene CRY 218-01-9  ✔ ✔ 
3 Benzo[b]fluoranthene BbF 205-99-2  ✔ ✔ 
4 Benzo[k]fluoranthene BkF 207-08-9  ✔ ✔ 
5 Benzo[j]fluoranthene BjF 205-82-3  ✔  

6 Benzo[e]pyrene BeP 192-97-2  ✔  

7 Benzo[a]pyrene BaP 50-32-8 ✔ ✔ ✔ 
8 Indeno[1,2,3-cd]pyrene IcdP 193-39-5   ✔ 
9 Dibenz[a,h]anthracene DahA 53-70-3 ✔ ✔ ✔ 

10 Benzo[ghi]perylene BghiP 191-24-2   ✔ 

a Chemical abstract service registry number. 
b Three PAHs restricted by Japanese law (Act on Control of Household Products Contaiing Harmful 
Substances). 
c Eight PAHs restricted by REACH regulation Annex XVII entry 1) 
d  Eight PAHs that EFSA has identified as suitable indicators for occurrence of PAHs in food.2) 
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2  

No. Name CAS RN. Structure LogPow5) pKa5) 

1 Quinoline 91-22-5 

 

2.03 4.90 

2 Isoquinoline 119-65-3 

 

2.08 5.42 

3 2-Methylquinoline 91-63-4 

 

2.59 5.65-5.83 

4 8-Methylquinoline 611-32-5 

 

- 4.60-5.05 

5 1-Methylisoquinoline 1721-93-3 

 

- - 

6 6-Methylquinoline 91-62-3 

 

2.57 4.92-5.22 

7 3-Methylquinoline 612-58-8 

 

- 4.54-5.17 

8 4-Methylquinoline 491-35-0 

 

2.61 5.20-5.67 

9 2,6-Dimethylquinoline 877-43-0 

 

- 5.46-6.10 

10 2,4-Dimethylquinoline 1198-37-4 

 

- 5.12 

 
  

N

N

CH3 N

CH3

N

CH3

N

CH3

N

CH3

N

CH3

N

CH3

N CH3

CH3

NCH3
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1  

0.5 g

10 mL

SAX 

1 mL

GC/MS

2 mL

3000 rpm
5min

5 mL
10mL

/ (1/9, 
v/v) 6 mL

1 mL

3 mL
6 mL

/ (1/9, 
v/v) 6 mL

/
(1/9, v/v) 6 mL

1mL

3 mL

1 mL 50 μL

1 g

&

20 mL
37 C, 24hr

3 mL

1mL
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0.5 g

SAX 

100 μL

GC-MS/MS

60
60 min

1mL

3 mL
6 mL

/
(1/9, v/v) 6 mL

20 mL
100ppm 80 μL

GC

6mL
/

(1/9, v/v) 6 mL

100 μL

10ppm 10 μL

100ppm
Benzo[a]anthracene-d12
Benzo[b]fluoranthene-d12
Benzo[a]pyrene-d12

10ppm
Chrysene-d12

2  
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3

 

0.1 g

GC-MS

5 mL
10 mL

10 mL

10 mL

10 mL

1 mL 10 μL

1000ppm
1-indanone
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