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GC-MS

0.03 g/mL
GC-MS

100%  
2 8
1 3.6 g/g
7% w/w

 

GHS
 

A.  
1 IARC
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1B
1)

EU

REACH XVII Entry 
72

50 mg/kg 2)  
6

 

3

20,000 mg/kg
3) Wright 

et al. 1985

 

 
 
B.  
B.1  

Luongo 2016
GC-MS

4)

1 10

2-
8- 1-

6- 3-
4- 2,6-

2,4-
95%

1-
98%

1000 μg/mL

PCB
 

Waters
Sep-Pak Silica 1 g  
 
B.2 GC-MS  

Luongo 2016 GC-MS

4)

 
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 )

Luongo 2016 4) Agilent 
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Technologies Mass Hunter

300°C
290°C 300°C

2
 

0.03 10 g/mL

0.03 g/mL 5
10

0.03

 
 
B.3 

 

( 19 )
6) 5%

 
5 

mL 10 mL
100 g/mL

0.1 mL

10 mL

100 L GC-MS
 

 
B.4  

 
2025

R
1,000

100,000 1 mL
L

10 mL 10 mL

1 mL
10 L

 
100,000

8
1,000

 
GC-MS

 
 
B.5 

 
2

8 2025
3  

0.1 g 5 mL
10 mL

10 
mL 10 mL

10 mL
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1 mL 10 L

100
1 mL

10 L  
 
C.  
C.1 GC-MS  

GC-MS

-GC-MS
Luongo 41.7 4) 20

20.4
1  

0.03 10 g/mL

( 2, 3) R2

0.99  
0.03 

g/mL 5
10

0.001 0.013
0.03

0.03 g/mL  
 

C.2 
 

( 4)

 
 
C.3  

4
6-

100% 6-
172.1%

6-

( 5a,b)

5c
6-
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C.4 
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8
10

1

(No.9,10)
5  

1
3.6 g/g
REACH

g/g2)

 
2

7% w/w

R 7)

6.8%
9

 

GHS

GHS 8)

 
 
D.  

GC-MS

 
GC-MS

2 8
10

7%
9

9
GHS
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2) : 
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, 17-20, 2026. 

 
E.2  
1) : 

-SAX

-, 4
, , 2025 7 15-18  

2) 
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2025

, , 2025 9
9-10  

3) : 

, 
61
, , 2025 11 6-7  

 
F.  

1.  
 

2.  
 

3.  
 

 
G.  
1) International Agency for Research on 

Cancer. List of Classifications. 
https://monographs.iarc.who.int/list-of-
classifications/ (2026.3.12 ) 

2) ECHA, ANNEX XVII TO REACH  
Conditions of restriction, Entry 72, 
https://www.echa.europa.eu/documents/10
162/8db10905-d535-0a04-0af5-
7628a210dc28 (2026.3.12 ) 

3) Wright, C. W., Later, D. W., & Wilson, B. 
W. (1985). Comparative chemical analysis 
of commercial creosotes and solvent 

gas chromatography. Journal of High 
Resolution Chromatography, 8(6), 283-
289. 

4) Luongo, G., Iadaresta, F., Moccia, E., 
Östman, C., & Crescenzi, C. (2016). 
Determination of aniline and quinoline 
compounds in textiles. Journal of 
Chromatography A, 1471, 11-18. 

5) National Institutes of Health (NIH). 
PubChem 
https://pubchem.ncbi.nlm.nih.gov/  
(2026.3.12 ) 
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6) 
.  19  

. 

https://www.nies.go.jp/kisplus/images
/bunseki/pdfs/kurohon/2007/adoc200
7_v3.pdf (2026.3.12 ) 

7) . 
R  

https://www.ysds.co.jp/dcms_media/other/
R SDS.pdf 

(2026.3.12 ) 
 
8) . 

NITE-Gmiccs, 
https://www.ghs.nite.go.jp/link/ja/gmiccs_

Registered.html (2026.3.12 ) 
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1  
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 

 
  

CH3 N

CH3

N

CH3

N CH3
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2 

Compound 
Quantifying ion 

m/z 
Qualifying ion 

m/z 

Quinoline  129 102 
Isoquinoline  129 102 

2-Methylquinoline  143 115 
8-Methylquinoline  143 142 

1-Methylisoquinoline  143 115 
6-Methylquinoline  143 115 
3-Methylquinoline  143 115 
4-Methylquinoline  143 115 

2,6-Dimethylquinoline  157 142 
2,4-Dimethylquinoline  157 142 

1-Indanone 132 104 

 
 

 
3  

No.  

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  
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4  (n=3) 

Compound 
Recovery 

(%) 
RSD (%) 

Quinoline  101.4 2.8 
Isoquinoline  100.7 0.6 

2-Methylquinoline  101.1 2.9 
8-Methylquinoline  112.4 0.8 

1-Methylisoquinoline  105.8 1.3 
6-Methylquinoline  172.1 3.6 
3-Methylquinoline  104.0 1.3 
4-Methylquinoline  103.5 1.8 

2,6-Dimethylquinoline 98.5 1.8 
2,4-Dimethylquinoline 101.0 2.2 
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1 10 TIC 10 g/mL  

0.E+00

5.E+07

1.E+08

2.E+08

2.E+08

3.E+08

6 6.5 7 7.5 8 8.5 9 9.5 10

Ab
un

da
nc

e

Retention time (min)

1
2

3

4,5

6

7
8 9

10 11

1: Quinoline, 2: Isoquinoline, 3: 2-Methylquinoline, 4: 8-Methylquinoline, 
5: 1-Indanone, 6: 1-Methylisoquinoline, 7: 6-Methylquinoline, 
8: 3-Methylquinoline, 9: 4-Methylquinoline, 10: 2,6-Dimethylquinoline, 
11: 2,4-Dimethylquinoline

90



 
 
   

2 0.3 10 g/mL  

y = 0.2373x - 0.0266
R² = 0.9999

0

0.5

1
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2.5

0 2 4 6 8 10 12

Quinoline

y = 0.2023x - 0.0739
R² = 0.9979

-0.5

0
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0 2 4 6 8 10 12

Isoquinoline

y = 0.2637x + 0.0067
R² = 0.9987

0
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0 2 4 6 8 10 12

2-Methylquinoline

y = 0.2567 x + 0.0823 
R² = 0.9956 
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8-Methylquinoline

y = 0.207x - 0.0341
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y = 0.1985x - 0.003
R² = 0.9994
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92



 
  

4  

0

20

40

60

80

100

120

Hexane Ethylacetate Acetone

(%
)

Quinoline Isoquinoline 2-Methylquinoline
8-Methylquinoline 1-Methylisoquinoline 6-Methylquinoline
3-Methylquinoline 4-Methylquinoline 2,6-Dimethylquinoline
2,4-Dimethylquinoline

93



 

5 6-
 

(a) (b) 6-
(c)  

(b) 

(c) 

(a) 

94



 
 
 
 
 
 
 
 
 
 

6 (a) (b)  

0

100,000,000

200,000,000

300,000,000

400,000,000

6 6.5 7 7.5 8 8.5 9 9.5 10

0

100,000,000

200,000,000

300,000,000

400,000,000

6 6.5 7 7.5 8 8.5 9 9.5 10

(a) 

(b) 

95


