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Paraffin wax (m.p. 68 ~ 70 °C)
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1. n-Hexacosane (C26)
2. n-Hexatriacontane (C36)

Column : ULBON HR-1 25 m x 0.25 mm I.D. df = 0.15um
Column temp : 200 °C ~ 320 °C Program rate 6 “C/min
Injection : 330 °C (Sprit ratio: 53 :1)

Detector : FID (330 °C)

Carrier gas : He, 0.74 mL/min

Sample Volume: 1.0 uL

Paraffin wax (m.p. 48 ~ 50 °C)
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1. n-Eicosane (C20)
2. n-Pentacosane (C25)

Column : ULBON HR-1 25 m x 0.25 mm I.D. df =0.15um
Column temp : 200 °C ~ 320 °C Program rate 6 “C/min
Injection : 330 °C (Sprit ratio: 53 :1)

Detector : FID (330 °C)

Carrier gas : He, 0.74 mL/min

Sample Volume: 0.5 uL
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Paraffin wax (m.p. 68 ~ 70 °C)

1. n-Hexacosane (Cz26)
2. n-Hexatriacontane (C36)

1l ‘ \ b-uLWW JJLJ—JL—LM%%

- @ o a @
o) - @ o - T
- u ~ Y1 & ot o ot s m g

Column : ULBON HR-52 25 m x 0.25 mm I.D. df =0.15um
Column temp : 200 °C ~ 320 °C Program rate 6 “C/min
Injection : 330 °C (Sprit ratio: 56 :1)

Detector : FID (330 °C)

Carrier gas : He, 0.7 mL/min

Sample Volume: 1.0 4L

Paraffin wax (m.p. 48 ~ 50 °C)

1. n-Eicosane (C20)
2. n-Pentacosane (C25)
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Column : ULBON HR-52 25 m x 0.25 mm I.D. df =0.15um
Column temp : 200 °C ~ 320 °C Program rate 6 “C/min
Injection : 330 °C (Sprit ratio: 56 :1)

Detector : FID (330 °C)

Carrier gas : He, 0.7 mL/min

Sample Volume: 0.5 uL
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Regular gasoline
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. n-Pentane (n-Cs)

. n-Hexane (n-Cs)

. Benzene

. iso-Octane (iso-Cs)
. Toluene

. Ethylbenzene

m, p-Xylene
o-Xylene

. m-Ethyltoluene
. 1,2,4-Trimethylbenzene

36

Column : ULBON HR-1 50 m x 0.25 mm |.D. df = 0.5um
Column temp : 60 °C ~ 220 ‘C Program rate 4 °C/min
Injection : 250 °C (Sprit ratio: 200 :1)

Detector : FID (250 °C)

Carrier gas : He, 0.75 mL/min

Sample Volume: 0.5 uL

Aromatic hydrocarbons in Regular gasoline
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. Benzene

. Toluene

. Ethylbenzene

. p-Xylene

. m-Xylene

. iso-Propylbenzene
. 0-Xylene
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. n-Propylbenzene

. p-Ethyltoluene

. m-Ethyltoluene

. o-Ethyltoluene

. 1,2,5-Trimethylbenzene
. 1,2,4-Trimethylbenzene
. 1,2,3-Trimethylbenzene
. Naphthalene
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Column : ULBON HR-20M 50 m x 0.25 mm |.D. df = 0.5um
Column temp : 50 °C ~ 180 ‘C Program rate 2 ‘C/min
Injection : 250 °C (Sprit ratio: 200 :1)

Detector : FID (250 °C)

Carrier gas : He, 1.04 mL/min

Sample Volume: 0.2 uL
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Premium gasoline

1. n-Pentane (n-Cs)
2. n-Hexane (n-Cs)
1 4 5 10 3. Benzene
9 4. iso-Octane (iso-Cs)
1 5. Toluene
6. Ethylbenzene
7. m, p-Xylene
8. 0-Xylene
3 9. m-Ethyltoluene
10. 1,2,4-Trimethylbenzene
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Column : ULBON HR-1 50 m x 0.25 mm I.D. df =0.5um
Column temp : 60 ‘C ~ 220 °C Program rate 4 °C/min
Injection : 250 °C (Sprit ratio: 200 :1)
Detector : FID (250 °C)
Carrier gas : He, 0.75 mL/min
Sample Volume: 0.5uL
Aromatic hydrocarbons in Premium gasoline
1. Benzene
2. Toluene
2 13 3. Ethylbenzene
4. p-Xylene
5. m-Xylene
6. iso-Propylbenzene
10 7. o-Xylene
8. n-Propylbenzene
9. p-Ethyltoluene
5 10. m-Ethyltoluene
11. o-Ethyltoluene
12.1,2,5-Trimethylbenzene
7 13. 1,2,4-Trimethylbenzene
91 11 14. 1,2,3-Trimethylbenzene
15. Naphthalene
4
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Column : ULBON HR-20M 50 m x 0.25 mm |.D. df = 0.5um
Column temp : 50 °C ~ 180 ‘C Program rate 2 ‘C/min
Injection : 250 °C (Sprit ratio: 200 :1)

Detector : FID (250 °C)
Carrier gas : He, 1.04 mL/min
Sample Volume: 0.2 uL
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Polycyclic aromatic hydrocarbons

1. Naphthalene
;2 2. Biphenyl
3. Fluorene
4. Phenanthrene
5. Anthracene
6. o-Terphenyl
7. Fluoranthene
8. Pyrene
3 9 9. m-Terphenyl
4 8 10 14 1? ,Lc):-r"l'erphenyl
13\/ . Chrysene
5 7 11 12. 4,5-Benzpyrene
12 13. 1,2-Benzpyrene
14. Perylene
o
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Column : ULBON HR-1 50 m x 0.25 mm I.D. df = 0.25um
Column temp : 200 “C ~ 320 °C Program rate 4 ‘C/min
Injection : 330 °C (Sprit ratio: 60 :1)
Detector : FID (330 °C)
Carrier gas : He, 0.68 mL/min
Sample Volume: 1.0uL
Styrene monomer (10ppm) in DMF
. Benzene
. Acrylonitrile
8 Toluene
. Ethylbenzene
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. iso-Propylbenzene

. n-Propylbenzene

. Styrene

. N,N-Dimethylformamide

Column : ULBON HR-20M 30 m x 0.53 mm I.D. df =5.0um
Column temp : 120 °C

Injection : 200 “C (Direct)

Detector : FID (200 °C)

Carrier gas : He, 10 mL/min

Sample Volume: 0.5uL




Dimethylnaphtalene (DMN) mixture
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. 2-Methylnaphthalene
. 1-Methylnaphthalene
. 1-Ethylnaphthalene

. 2-Ethylnaphthalene

. Diphenyl
.1,7-DMN
. 2,7-DMN
.1,3-DMN
. 2,6-DMN
. 1,6-DMN
. 1,4-DMN
. 1,5-DMN
. 2,3-DMN
. 1,2-DMN
. 1.8-DMN

Column : ULBON PLC 50 m x 0.25 mm I.D.
Column temp : 155 °C

Injection : 200 °C (Sprit ratio: 70 :1)

Detector : FID (200 °C)

Carrier gas : N2, 0.46 mL/min

Sample Volume: 1.0uL

2,6-, 2,7-Dimethylnaphtalene
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. 2,6-DMN
. 2,7-DMN
. 1,3-DMN
. 1,4-DMN
. 1,5-DMN
. 1,2-DMN
. 2.3-DMN
. 1,8-DMN

Column : ULBON DMN267 50 m x 0.20 mm I.D.
Column temp : 160 °C

Injection : 250 °C (Sprit ratio: 70 :1)

Detector : FID (250 °C)

Carrier gas : N2, 0.42 mL/min

Sample Volume: 1.0 uL
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Alkyl benzene isomers
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1. n-Hexane 11. Styrene
2. Benzene 12. n-Propylbenzene
3. n-Octane 13. p-Ethyltoluene
4. Toluene 14. m-Ethyltoluene
5. n-Nonane 15. o-Ethyltoluene
6. Ethylbenzene 16. 1,3,5-Trimethylbenzene
7. p-Xylene 17. 1,2,4-Trimethylbenzene
8. m-Xylene 18. 1,2,3-Trimethylbenzene
9. o-Xylene 19. 4-n-Propyltoluene
10. Isopropylbenzene 20. 3-n-Propyltoluene
1 34 21. 2-n-Propyltoluene
2 22.1,2,3,5-Tetramethylbenzene
7 23. 1,2,4,5-Tetramethylbenzene
6 24.1,2,3,4-Tetramethylbenzene
9
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Column : ULBON Xylene Master 50 m x 0.32 mm |.D.
Column temp : 70 °C ~ 120 °C Program rate 2 °C/min
Injection : 200 °C (Sprit ratio: 29 :1)

Detector : FID (200 °C)

Carrier gas : He, 1.4 mL/min

Sample Volume: 1.0 uL

Ethylbenzene

1. Ethylbenzene (99.66 %)
2. p-Xylene (2790 ppm)
3. o-Xylene (210 ppm)
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Column : ULBON Xylene Master 50 m x 0.32 mm |.D.
Column temp : 70 °C

Injection : 200 °C (Sprit ratio: 55 :1)

Detector : FID (200 °C)

Carrier gas : He, 1.2 mL/min

Sample Volume: 1.0 uL
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p-Xylene
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1. Toluene (90 ppm) \
2. Ethylbenzene (1040 ppm)
3. p-Xylene (99.71 %)
4. m-Xylene (1210 ppm)
5. o-Xylene (580 ppm)
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m-Xylene

/ 1. Toluene (550 ppm
2. p-Xylene (1850 ppm)

3. m-Xylene (99.49 %)

4. o-Xylene (2630 ppm)
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Column : ULBON Xylene Master 50 m x 0.32 mm I.D.

Injection : 200 °C (Sprit ratio: 55 :1)
Detector : FID (200 °C)

Carrier gas : He, 1.2 mL/min
Sample Volume: 1.0 uL

Column temp : 70 °C

o-Xylene
/ 1. p-Xylene (6780 ppm)\
2. m-Xylene (740 ppm)
3. 0-Xylene (98.95 %)
4. Isopropylbenzene
(1320 ppm)
1 3  5.n-Propylbenzene (760 ppm)

6. p-Ethyltoluene (190 ppm)
7. m-Ethyltoluene (90 ppm)
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Column : ULBON Xylene Master 50 m x 0.32 mm 1.D.

Column temp : 70 °C
Injection : 200 °C (Sprit ratio: 55 :1)

Detector : FID (200 °C)
Carrier gas : He, 1.2 mL/min
Sample Volume: 1.0 uL

m-Xylene in p-Xylene

ﬁ Toluene
2. Ethylbenzene

3. m-Xylene a
4. p-Xylene
5. iso-Propylbenzene (Cumene)
6. 0-Xylene
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Column : ULBON Xylene Master 50 m x 0.32 mm |.D.

Injection : 200 °C (Sprit ratio: 55 :1)

Detector : FID (200 °C)

Column temp : 70 °C
Carrier gas : He, 1.2 mL/min
Sample Volume: 1.0 uL
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Column : ULBON SPX-1 60 m x 0.25 mm I.D.
Column temp : 80 °C
Injection : 200 °C (Sprit ratio: 55 :1)

Detector : FID (200 °C)

Carrier gas : He, 1.1 mL/min
Sample Volume: 1.0 uL




Solvents

1. Methanol 11. 1,2-Dichloroethane
2. Acetone 12.1,1,1-Trichloroethane
3. Ethyl Ether 13. n-Butanol )
4. Dichloromethane 14. Carbon Tetrachloride
5. trans-1,2-Dichloroethylene  15. 1,4-Dioxane
6. Methyl Ethyl Ketone 16. n-Propyl Acetate
23 20 7. 2-Butanol 17. Isoamyl Alcohol
1 8. Ethyl Acetate 18. Active Amyl Alcohol
6 9. Chloroform 19. Isoamyl Acetate
25, o8 10. Tetrahydrofuran 20. Toluene
269 21. Methyl n-Butyl Ketone
7 12 24 22. n-Bufyl Acetate
4 1,10 23. Tetrachloroethylene
11 21 24. Chlorobenzene
16 - 25. Ethylbenzene
13 31 26. m-Xylene
A Tl 22 27 32 B 35 27. Cyclohexanone
8(" /15 30 37 28. Styrene
5| 34 29. o-Xylene
9 30. n-Amyl Acetate
31. 2-Methylcyclohexanol
23 32. 4-Methylcyclohexanone
14 33. m-Dichlorobenzene
18 Il 34. p-Dichlorobenzene
| 35. o-Dichlorobenzene
| 36. o-Cresol
! | i 37. p-Cresol
I U I L
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Column : ULBON HR-1 50 m x 0.25 mm I.D. df = 0.5um
Column temp : 60 °C ~ 120 °C Program rate 2 “C/min
Injection : 250 °C (Sprit ratio: 59 :1)

Detector : FID (250 ‘C)
Carrier gas : He, 0.93 mL/min
Sample Volume: 1.0 uL

Solvents

. Methanol

. Ethanol

Acetone
1-Propanol
n-Hexane

. Ethyl Acetate

. Chloroform

. Benzene

. Methyl Isobutyl Kentone
. Toluene

. Isobutyl Acetate

. n-Butyl Acetate

. Ethylbenzene

. m-Xylene

. 0-Xylene

. Cellosolve Acetate
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Column temp : 40 °C ~ 90 °C Program rate 2 ‘C/min
Injection : 250 °C (Sprit ratio: 71 :1)

Detector : FID (250 °C)

Carrier gas : He, 0.83 mL/min

Sample Volume: 1.0 uL

Column : ULBON HR-52 25 m x 0.32 mm I.D. df =0.5um
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Solvents

1. Methanol 16. Tetrachloroethylene
12 13 2. Acetone 17. Chlorobenzene
5 3. Dichloromethane 18. Ethylbenzene
4. trans-1,2-Dichloroethylene  19. p-Xylene
5. n-Hexane 20. Styrene
6. Ethyl Acetate 21. o-Xylene
7 7. Tetrahydrofuran 22. Butyl Cellosolve
8. 1,1,1-Trichloroethane 23.1,1,2,2-Tetrachloroethane
9. Carbon Tetrachloride 24. 3-Methylcyclohexanol(cis, trans)
18 10. Trichloroethylene 25. 2-Methylcyclohexanone
3 19 21 11.1,4-Dioxane 26. 4-Methylcyclohexanone
416 17 12. Methyl Isobutyl Ketone 27. m-Dichlorobenzene
12 20| 13. Toluene 28. p-Dichlorobenzene
14. Methyl n-Butyl Ketone 29. o-Dichlorobenzene
15. n-Butyl Acetate 30. o-Cresol
11 14 31. p-Cresol
30
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Column : ULBON HR-52 50 m x 0.25 mm I.D. df = 0.5um
Column temp : 60 °C ~ 130 °C Program rate 3 “C/min
Injection : 250 °C (Sprit ratio: 60 :1)
Detector : FID (250 °C)
Carrier gas : He, 1.2 mL/min
Sample Volume: 1.0 uL
Solvents
1. Methanol
2. Ethanol
3. Acetone
4. 2-Propanol
5. 1-Propanol
6. Ethyl Acetate
7. Methyl Ethyl Ketone
8. Chloroform
16 9. Benzene
| 10. n-Butanol
11. Toluene
12. Methyl Isobutyl Ketone
4 | 13. Isobutyl Acetate
I 14. n-Butyl Acetate
[ 15. Ethylbenzene
9 11 15/ 16. m-Xylene
17 17. o-Xylene
l l 18. Cellosolve Acetate
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Column : ULBON HR-1701 25 m x 0.32 mm |.D. df = 0.5um
Column temp : 40 °C ~ 90 °C Program rate 2 ‘C/min
Injection : 250 °C (Sprit ratio: 78 :1)

Detector : FID (250 °C)

Carrier gas : He, 0.83 mL/min

Sample Volume: 1.0 uL
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Solvents

1. Methanol 16. 1,4-Dioxane
2. Ethyl Ether 17. Ethyl Cellosolve
3. 2-Propanol 18. Toluene
4. n-Hexane 19. Isoamyl Alcohol
5. trans-1,2-Dichloroethylene 20. Tetrachloroethylene
24 18 6. Ethyl Acetate 21. n-Butyl Acetate
7. Methyl Ethyl Ketone 22. Methyl n-Butyl Ketone
27 8. Chloroform 23. Ethylbenzene
B3l 7 9. Isopropyl Acetate 24. p-Xylene
24
23 10. Isobutanol 25. Isoamyl Acetate
10 26 11. 1,2-Dichloroethane 26. 0-Xylene
5 14 12. Methyl Cellosolve 27. Styrene
619 15 13. Trichloroethylene 28. n-Amyl Acetate
1 13 14. n-Butanol 29. Cyclohexanol
H1 15. n-Propyl Acetate 30. Butyl Cellosolve
) 22 36 41 31. Cyclohexanone
1 25(0g 31 3738 39 32.1,1,2,2-Tetrachloroethane
12 21 29 3435 40 33. 2-Methylcyclohexanol(cis, trans)
16 19 34. 2-Methylcyclohexanone
~ 20 33 35. 3-Methylcyclohexanone
30 36. m-Dichlorobenzene
17 37. p-Dichlorobenzene
32 | 38. o-Dichlorobenzene
| | 39. o-Cresol
| | 40. p-Cresol
_ . 1 | 41. m-Cresol
U
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Column : ULBON HR-1701 50 m x 0.25 mm I.D. df = 0.5um
Column temp : 60 “C ~ 180 °C Program rate 4 °C/min
Injection : 250 °C (Sprit ratio: 65 :1)
Detector : FID (250 °C)
Carrier gas : He, 1.4 mL/min
Sample Volume: 1.0 uL
Solvents
1. n-Hexane 16. Isobutanol
2. Ethyl Ether 17. Isoamyl Acetate
3. Acetone 18. Ethylbenzene
1 4. Methyl Acetate 19. p-Xylene
5. trans-1,2-Dichloroethylene 20. m-Xylene
6. Methanol 21. Methyl Cellosolve
14 19 7. Isopropyl Acetate 22. o-Xylene
8. 2-Propanol 23. Ethyl Cellosolve
1820 9. Dichloromethane 24. Styrene
2 /2 22 10. n-Propyl Acetate 25. Cellosolve Acetate
24 11. cis-1,2-Dichloroethylene 26. N,N-Dimethylformamide
12. Methyl Isobutyl Ketone 27. 4-Methylcyclohexanone
13. Chloroform 28. Butyl Cellosolve
7 14. Toluene 29. cis-4-Methylcyclohexanol
3 12 15. 1,4-Dioxane 30. m-Dichlorobenzene
| o9 33 34| 35 31. p-Dichlorobenzene
27 36 32. trans-4-Methylcyclohexanol
4|58 17 33. o-Dichlorobenzeéne
N 11 16 34. o-Cresol
26 35. p-Cresol
15 28 {30 36. m-Cresol
6l 10 25 v
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Column : ULBON HR-20M 50 m x 0.25 mm I.D. df = 0.5um
Column temp : 60 °C ~ 240 °C Program rate 3 “C/min
Injection : 250 °C (Sprit ratio: 60 :1)

Detector : FID (250 °C)
Carrier gas : He, 1.3 mL/min
Sample Volume: 1.0 uL
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The work environment
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1. Methanol (70 ppm)
2. Acetone (39 ppm)
3. Dichloromethane (27 ppm)

4. trans-1,2-Dichloroethylene

18 5. n-Hexane (26 ppm)
6. Ethyl Acetate (25 ppm)
7. Tetrahydrofuran (31 ppm)
8. 1,1,1-Trichloroethane (17 ppm)
9. Carbon Tetrachloride (15 ppm)
10. Trichloroethylene (17 ppm)
11. Methyl Isobutyl Ketone (22 ppm)
12. Toluene (24 ppm)
13. Methyl n-Butyl Ketone (22 ppm)
14. Tetrachloroethylene (14 ppm)
15. Chlorobenzene (30 ppm)
16. Ethylbenzene (21 ppm)
24 17. p-Xylene (21 ppm)
18. Styrene (22 ppm)
19. 1,1,2,2-Tetrachloroethane (13 ppm)
20. 2-Methylcyclohexanone (20 ppm)
21. 4-Methylcyclohexanone (20 ppm)
22. m-Dichlorobenzene (15 ppm)
23. p-Dichlorobenzene (5 ppm)
24. o-Cresol (10 ppm)
25. p-Cresol (7 ppm)

21
20 22

19 23

(23 ppm)
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Column : ULBON HR-52 30 m x 0.53 mm I.D. 5.0 um
Column temp : 60 “C ~ 130 °C Program rate 3 °C/min
Injection : 250 °C (Direct)
Detector : FID (150 °C)
Carrier gas : He, 8.0 mL/min
Sample Volume: 1.0 mL
The work environment
. Methano| m . Toluene m
1. Methanol (70 ppm) 11. Tol (24 ppm)
2. Ethyl Ether (30 ppm 12. Tetrachloroethylene (14 ppm)
3. 2-Propanol (37 ppm 13. n-Butyl Acetate (19 ppm)
4. trans-1,2-Dichloroethylene 14. Ethylbenzene (21 ppm)
15 (23 ppm) 15. p-Xylene (21 ppm)
1 14 5. Ethyl Acetate (25 ppm) 16. Isoamyl Acetate (17 ppm)
17 6. Chloroform (19 ppm) 17. o-Xylene (21 ppm)
’ 7. Isobutanol (30 ppm) 18. n-Amyl Acetate (17 ppm)
i | f| 8. Trichloroethylene (17 ppm) 19. Cyclohexanol (22 ppm)
_| it 9. n-Butanol (30 ppm) 20. Cyclohexanone (23 ppm)
I ;|]| 10. 1,4-Dioxane (25 ppm) 21. 2-Methylcyclohexanol (10 ppm)
[t 24 22. 2-Methylcyclohexanone (20 ppm)
2 il 23. p-Dichlorobenzene (15 ppm)
| | | 23 | 24. o-Dichlorobenzene (20 ppm)
7 9 | |‘| 20 I 25. o-Cresol (10 ppm)
3 l 13 ‘ | ‘ 22 i -=| 26. m-Cresol (10 ppm)
i 18 \ i
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Column : ULBON HR-1701 30 m x 0.53 mm I.D. df =5.0um
Column temp : 60 °C ~ 180 °‘C Program rate 4 °C/min
Injection : 250 °C (Direct)

Detector : FID (200 °C)

Carrier gas : He, 10.0 mL/min

Sample Volume: 1.0 mL
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Higher alcohols in Calnaubawax

1. n-Octadecanol (C18)
2. n-Docosanol (C22)
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Column : ULBON HR-52 25 m x 0.25 mm |.D. df = 0.25um
Column temp : 200 “C ~ 320 °C Program rate 5 ‘C/min
Injection : 330 °C (Sprit ratio: 66 :1)

Detector : FID (330 °C)

Carrier gas : He, 0.5 mL/min

Sample Volume: 1.2uL

Scotch whisky

6 1. Acetaldehyde
5 7 2. Ethyl Acetate
3. Ethanol
4. 1-Propanol
5. 3-Pentanol

6. Active Amyl Alcohol
7. Isoamyl Alcohol
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24
28
32
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Column : ULBON HR-20M 50 m x 0.32 mm I.D. df =1.0um
Column temp : 60 °C ~ 240 °C Program rate 5 “C/min
Injection : 250 °C (Sprit ratio: 10 :1)

Detector : FID (250 °C)

Carrier gas : He, 4.0 mL/min

Sample Volume: 0.6 uL

22




Butter

Cs50

C40

Cholesterol

Column : ULBON HR-TGC-1 30 m x 0.25 mm I.D.
Column temp : 250 °C ~ 380 °C Program rate 5 °C/min
Injection : 380 °C (Sprit ratio: 45 :1)

Detector : FID (380 °C)

Carrier gas : He, 1.5 mL/min

Sample Volume: 1.0 uL

Salmon oil

C50 52

Cc54
C48

5 10 15 20 25

30

Column : ULBON HR-TGC-1 30 m x 0.25 mm |.D.
Column temp : 25 °C ~ 380 °‘C Program rate 5 “C/min
Injection : 380 °C (Sprit ratio: 45 :1)

Detector : FID (380 °C)

Carrier gas : He, 1.5 mL/min

Sample Volume: 1.0 uL
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Lower fatty acids in water

)L

. Acetic Acid

. Propionic Acid

. iso-Butyric Acid

. n-Butyric Acid

. iso-Valeric Acid

. iso-Caproic Acid
. n-Caproic Acid

. n-Heptanoic Acid

O ~NO A WN =

Column : ULBON HR-20M 30 m x 0.53 mm I.D. df = 3.0 um
Column temp : 150 C

Injection : 250 °C (Direct)

Detector : FID (250 °C)

Carrier gas : He, 10.5 mL/min

Sample Volume: 0.4 uL

Higher fatty acid esters in Calnaubawax

o O WON -

. Methyl Arachidate (C20:0)
. Methyl Behenate (C22:0)

. Methyl Lignocerate (C24:0)
. Methyl Cerotate (C26:0)

. Methyl Montanate (C28:0)
. Methyl Melissylate (C30:0)

3
5
;
1 6
2
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Column : ULBON HR-52 25 m x 0.25 mm I.D. 0.25um
Column temp : 200 °C ~ 320 °C Program rate 5 °C/min
Injection : 330 °C (Sprit ratio: 61 :1)

Detector : FID (330 °C)

Carrier gas : He, 0.5 mL/min

Sample Volume: 1.0 uL
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Fatty acid methyl esters
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. Methyl Caproate (C6:0)

. Methyl Laurate (C12:0)

. Methyl Myristate (C14:0)

. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)
. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)

. Methyl Linoleate (C18:2n6c)
. Methyl Linolenate (C18:3n3)
. Methyl Arachidate (C20:0)

. Methyl cis-11-Eicosenoate (C20:1n9)
. Methyl Behenate (C22:0)

. Methyl Erucate (C22:1n9)

. Methyl Lignocerate (C24:0)
. Methyl Nervonate (C24:1n9)

- ] w w -]
- - o
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40
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Column : ULBON HR-20M 25 m x 0.25 mm |.D. df = 0.25um

Column temp : 130 °C ~ 240 °C Program rate 4 °C/min
Injection : 250 °C (Sprit ratio: 40 :1)

Detector : FID (250 °C)

Carrier gas : He, 1.1 mL/min

Sample Volume: 1.0 uL

Fatty acid methyl esters standard

12 3

10
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. Methyl Caprate (C10:0)

. Methyl Laurate (C12:0)

. Methyl Myristate (C14:0)

. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)
. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)

. Methyl Linoleate (C18:2n6c)
. Methyl Linolenate (C18:3n3)
. Methyl Arachidate (C20:0)

. Methyl cis-11-Eicosenoate (C20:1n9)
. Methyl Behenate (C22:0)

. Methyl Erucate (C22:1n9)

. Methyl cis-4,7,10,13,16,19

-Docosahexaenoate (C22:6n3)

. Methyl Lignocerate (C24:0)
. Methyl Nervonate (C24:1n9)

[ ' [ i ' [ ' ' ' 1

16 20 24 28 32

Column : ULBON HR-Thermon-3000B 50 m x 0.25 mm |.D.
Column temp : 180 °C ~ 220 °C Program rate 1 °C/min
Injection : 250 °C (Sprit ratio: 50 :1)

Detector : FID (250 °C)

Carrier gas : He, 1.7 mL/min

Sample Volume: 1.0 uL
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Fatty acid methyl esters standard
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.22 24 2526 & 31 33 34

Hl

. Methyl Butyrate (C4:0)

. Methyl Caproate (C6:0)

. Methyl Caprylate (C8:0)

. Methyl Caprate (C10:0)

. Methyl Undecanoate (C11:0)
. Methyl Laurate (C12:0)

Methyl Tridecanoate (C13:0)

. Methyl Myristate (C14:0)

. Methyl Myristoleate (C14:1)

. Methyl Pentadecanoate (C15:0)

. Methyl cis-10-Pentadecanoate (C15:1)
. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)

. Methyl Heptadecanoate (C17:0)

. Methyl cis-10-Heptadecenoate (C17:1)
. Methyl Stearate (C18:0)

. Methyl Elaidate (C18:1n9t)

. Methyl Oleate (C18:1n9c)

35
23

36

T

. Methyl Linolelaidate (C18:2n6t)
. Methyl Linoleate (C18:2n6c)

. Methyl p~-Linolenate (C18:3n6)
. Methyl a-Linolenate (C18:3n3)
. Methyl Arachidate (C20:0)

. Methyl cis-11-Eicosenoate (C20:1n9)
. Methyl Henicosanoate (C21:0)

. Methyl cis-11,14-Eicosadienoate

(C20:2)

. Methyl cis-8,11,14-Eicosatrienoate

(C20:3n6)

28. Methyl Arachidonate (C20:4n6)

37

'. I

. Methyl cis-,11,14,17-Eicosatrienoate
C

30.
31.
32.

33.
34.

35.
36.
37.

20:3n3)
Methyl Behenate (C22:0)
Methyl Erucate (C22:1n9)
Methyl cis-5,8,11,14,17
-Eicosapentaenoate (C20:5n3)
Methyl Tricosanoate (C23:0)
Methyl cis-13,16-Docosadienoate

(C22:2)
Methyl Lignocerate (C24:0)
Methyl Nervonate (C24:1n9)
Methyl cis-4,7,10,13,16,19
-Docosahexaenoate (C22:6n3)

-

Column : ULBON HR-SS-10 50 m x 0.25 mm I.D.
Column temp : 160 °C ~ 220 °C Program rate 1.5 ‘C/min
Injection : 250 °C (Sprit ratio: 60 :1)
Detector : FID (250 °C)

Carrier gas : He, 1.0 mL/min
Sample Volume: 1.0 uL

Fatty acid methyl esters standard
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. Methyl Caprate (C10:0)

. Methyl Laurate (C12:0)

. Methyl Myristate (C14:0)

. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)

. Methyl Stearate (C18:0)

. Methyl Elaidate (C18:1n9t)

. Methyl Oleate (C18:1n9c)

. Methyl Linolelaidate (C18:2n6t)
. Methyl Linoleate (C18:2n6c)

. Methyl a-Linolenate (C18:3n3)
. Methyl Arachidate (C20:0)

. Methyl cis-11-Eicosenoate (C20:1n9)
. Methyl Behenate (C22:0)

. Methyl Erucate (C22:1n9)

. Methyl Lignocerate (C24:0)

. Methyl Nervonate (C24:1n9)

. Methyl cis-4,7,10,13,16,19

-Docosahexaenoate (C22:6n3)

Column : ULBON HR-SS-10 50 m x 0.32 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 3 °C/min
Injection : 250 “C (Sprit ratio: 25 :1)
Detector : FID (250 °C)

Carrier gas : He, 3.4 mL/min
Sample Volume: 1.0 uL
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Young yellowtail oil

1 23 5 8 10

LI
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8 12 16 20 24 28

S—

. Methyl Myristate (C14:0)

. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)
. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)

. Methyl Linoleate (C18:2n6c)

0 N O o b~ WODN -

. Methyl ¢is-5,8,11,14,17

-Eicosapentaenoate (C20:5n3)

9. Methyl ¢is-7,10,13,16,19

-Docosapentaenoate (C22:5n3)

10. Methyl cis-4,7,10,13,16,19

-Docosahexaenoate (C22:6n3)

Column : ULBON HR-SS-10 25 m x 0.25 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 2 “C/min
Injection : 250 °C (Sprit ratio: 60 :1)

Detector : FID (250 °C)

Carrier gas : He, 1.5 mL/min

Sample Volume: 1.0 uL

Tuna oil

%LLLIMM | I -
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7 9

4 8 12 16 20 24 28

0 N O b~ WDN =

. Methyl Myristate (C14:0)

. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)

. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)

. Methyl Linoleate (C18:2n6c)

. Methyl a-Linolenate (C18:3n3)
. Methyl cis-5,8,11,14,17

-Eicosapentaenoate (C20:5n3)

. Methyl ¢is-7,10,13,16,19

-Docosapentaenoate (C22:5n3)

. Methyl cis-4,7,10,13,16,19

-Docosahexaenoate (C22:6n3)

Column : ULBON HR-SS-10 25 m x 0.25 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 2 “C/min
Injection : 250 °C (Sprit ratio: 60 :1)

Detector : FID (250 °C)

Carrier gas : He, 1.5 mL/min

Sample Volume: 1.0 uL
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. Methyl a-Linolenate (C18:3n3)




Yellowtail oil

~

. Methyl Myristate (C14:0)
. Methyl Palmitate (C16:0)
. Methyl Palmitoleate (C16:1)
. Methyl Stearate (C18:0)
. Methyl Oleate (C18:1n9c)
Methyl Linoleate (C18:2n6¢)
. Methyl a-Linolenate
(C18:3n3)
. Methyl ¢is-5,8,11,14,17
-Eicosapentaenoate
(C20:5n3)
. Methyl ¢is-7,10,13,16,19
5 -Docosapentaenoate
C22:5n3)
10. Methyl cis-4,7,10,13,16,19
-Docosahexaenoate
(C22:6n3)

©® ~NoUhRwN-
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Column : ULBON HR-SS-10 50 m x 0.25 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 3 ‘C/min

Detector : FID (250 °C)

Carrier gas : He, 0.8 mL/min
Sample Volume: 1.0 4L

Injection : 250 °C (Sprit ratio: 60 :1)

Beef tallow

-

. Methyl Myristate (014:0\
. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)
. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)

. Methyl Linoleate (C18:2n6¢c)

o WN =
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Column : ULBON HR-SS-10 50 m x 0.25 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 3 ‘C/min

Injection : 250 °C (Sprit ratio: 60 :1)

Detector : FID (250 °C)

Carrier gas : He, 0.8 mL/min
Sample Volume: 1.0 4L

28

Carp oil

/ . Methyl Myristate (C14:0)\
. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)

. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)

. Methyl Linoleate (C18:2n6c)

. Methyl a-Linolenate (C18:3n3)

N
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4 8 12 16

Column : ULBON HR-SS-10 25 m x 0.25 mm |.D.
Column temp : 170 °C ~ 200 °C Program rate 2 ‘C/min
Injection : 250 °C (Sprit ratio: 60 :1)

Detector : FID (250 °C)

Carrier gas : He, 1.5 mL/min

Sample Volume: 1.0 4L

Lard

~

. Methyl Myristate (C14m
. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)
. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)
. Methyl Linoleate (C18:2n6¢c)

OO WN =

B

Column : ULBON HR-SS-10 50 m x 0.25 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 3 “C/min

Injection : 250 °C (Sprit ratio: 60 :1)

Detector : FID (250 °C)

Carrier gas : He, 0.8 mL/min
Sample Volume: 1.0uL




Chicken oil

~

. Methyl Myristate (C14:0\

. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)

. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)

. Methyl Linoleate (C18:2n6¢c)

. Methyl a-Linolenate
(C18:3n3)

NOoO O~ WON =
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Column : ULBON HR-SS-10 50 m x 0.25 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 3 “C/min

Injection : 250 °C (Sprit ratio: 60 :1)

Detector : FID (250 °C)
Carrier gas : He, 0.8 mL/min
Sample Volume: 1.0 uL
. Methyl Laurate (C12:h
. Methyl Myristate (C14:0)
. Methyl Palmitate (C16:0)

Margarine
. Methyl Stearate (C18:0)
. Methyl Elaidate (C18:1n9t)
. Methyl Oleate (C18:1n9c)
. Methyl Linoleate (C18:2n6c)
. Methyl a-Linolenate
(C18:3n3)
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Butter

~

. Methyl Caprylate (C8:O\
. Methyl Laurate (C12:0)

. Methyl Myristate (C14:0)

. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)
. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)

. Methyl Linoleate (C18:2n6¢c)

N
O NO O WN -
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Column : ULBON HR-SS-10 50 m x 0.25 mm |.D.
Column temp : 150 °C ~ 220 °C Program rate 3 “C/min

Injection : 250 °C (Sprit ratio: 60 :1)

Detector : FID (250 °C)

Carrier gas : He, 0.8 mL/min
Sample Volume: 1.0uL

Soybean

/ 1. Methyl Palimitate (C16m
2. Methyl Stearate (C18:0)
3. Methyl Oleate (C18:1n9c)
4. Methyl Linoleate (C18:2n6c¢)
4 5. Methyl a-Linolenate

3 (C18:3n3)

2
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Column : ULBON HR-SS-10 50 m x 0.25 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 3 ‘C/min

Detector : FID (250 °C)

Injection : 250 °C (Sprit ratio: 60 :1)
Carrier gas : He, 0.8 mL/min
Sample Volume: 1.0 4L

Column : ULBON HR-SS-10 50 m x 0.25 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 3 ‘C/min

Detector : FID (250 °C)

Injection : 250 °C (Sprit ratio: 60 :1)
Carrier gas : He, 0.8 mL/min
Sample Volume: 1.0uL




Breast milk

5
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. Methyl Caprylate (C8:0)

. Methyl Laurate (C12:0)

. Methyl Myristate (C14:0)

. Methyl Palmitate (C16:0)

. Methyl Palmitoleate (C16:1)

. Methyl Stearate (C18:0)

. Methyl Oleate (C18:1n9c)

. Methyl Linoleate (C18:2n6c)

. Methyl a-Linolenate (C18:3n3)
. Methyl ¢is-5,8,11,14,17

-Eicosapentaenoate (C20:5n3)

. Methyl ¢is-7,10,13,16,19

-Docosapentaenoate (C22:5n3)

. Methyl cis-4,7,10,13,16,19

-Docosahexaenoate (C22:6n3)

Column : ULBON HR-SS-10 50 m x 0.25 mm I.D.
Column temp : 150 °C ~ 220 °C Program rate 3 “C/min
Injection : 250 °C (Sprit ratio: 60 :1)

Detector : FID (250 °C)

Carrier gas : He, 0.8 mL/min

Sample Volume: 1.0 4L
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Perfume 1)

. a-Pinene

. B-Pinene

. Limonene

. Linalool

. Linalyl Acetate

. Benzyl Acetate

. Phenethyl Alcohol

NOoO OB WON -
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Column : ULBON HR-Thermon-600T 50 m x 0.25 mm I.D.
Column temp : 70 °C ~ 230 °C Program rate 4 °C/min
Injection : 250 °C (Sprit ratio: 80 :1)

Detector : FID (250 °C)

Carrier gas : He, 1.1 mL/min

Sample Volume: 1.0 4L

Perfume %)

LJJl__lI LL .““..L. L

10

0N OA, WN =

_
N =~ O ©

. B-Pinene

. Limonene

. Linalool

. Linalyl Acetate

. Benzyl Acetate

. a-lonene

. Phenethyl Alcohol
. Lauryl Alcohol

. Eugenol

. Diethyl Phthalate
. Vanillin

. Benzyl Salicylate

Column : ULBON HR-Thermon-600T 50 m x 0.25 mm I.D.
Column temp : 70 °C ~ 230 °C Program rate 4 “C/min
Injection : 250 °C (Sprit ratio: 80 :1)

Detector : FID (250 °C)

Carrier gas : He, 1.1 mL/min

Sample Volume: 1.0uL




Narcissus

-

1. 1,8-Cineole

2. B-Phenethyl Ab

3. Benzyl Acetate

P |

0 5 10 15 20 25 (rin)

Fragrant daphne

/ 1. Linalool \
2. Anisaldehyde

3. Geraniol
4. Perillaldehyde

2
34
ST I | _A.L..__J‘_Au»_‘
0 5 10 15 20 25 (min)

Column : ULBON HR-1 30 mx 0.32 mm I.D.df = 0.25um
Column temp : 50 °C ~ 200 ‘C Program rate 5 ‘C/min

Injection : 250 °C (Sprit ratio: 10 :1)
Detector : FID (250 °C)

Qarrier gas : He, 2.4 mL/min /

1. a-Pinene \

2. Limonene

Rosemary
3. Isobornyl Acetate

4. a-lonone

4

AU B

Before the extraction
25

20

[rnin)

Column : ULBON HR-1 30 mx 0.32 mm I.D.df = 0.25um
Column temp : 50 °C ~ 200 ‘C Program rate 5 ‘C/min

Injection : 250 °C (Sprit ratio: 10 :1)
Detector : FID (250 °C)

\Carrier gas : He, 2.4 mL/min /

1. Myrcene\

2. 1,8-Cineole

Peppermint
3. L-Menthol

4. Anisaldehyde

2 4
1
3
ll.l,,.q.l.h.L_ Jll.l..l.l
0 5 10 15 el 25 (min)

Column : ULBON HR-1 30 m x 0.32 mm |.D.df = 0.25um
Column temp : 50 ‘C ~ 200 °C Program rate 5 °C/min

Injection : 250 °C (Sprit ratio: 10 :1)
Detector : FID (250 °C)
\Carrier gas : He, 2.4 mL/min /

32

Column : ULBON HR-1 30 m x 0.32 mm [.D.df = 0.25um
Column temp : 50 °C ~ 200 °C Program rate 5 “C/min

Injection : 250 °C (Sprit ratio: 10 :1)
Detector : FID (250 °C)
varrier gas : He, 2.4 mL/min /




Angels trumpet

~

1. a-Pinene

2. 1,8-Cineole \

3. /B-Phenethyl Alcohol

1._1 I . I

1 L L L i L

a0 5] 10 1% 20 25 (min)

Lemon balm

/ 1. L-MenthoN
2. Anisaldehyde
3. Geraniol

4. L-Perillaldehyde
5. a-lonone

b
L L L " .

10 15 20

25 (min)

Column : ULBON HR-1 30 mx 0.32 mm I.D.df = 0.25um
Column temp : 50 °C ~ 200 ‘C Program rate 5 ‘C/min

Injection : 250 °C (Sprit ratio: 10 :1)
Detector : FID (250 °C)

Qarrier gas : He, 2.4 mL/min /

1. Myrceﬁ

2. Limonene

Yuzu citron

~

L

L 1 I I L 1

15 20 25 {min)

Column : ULBON HR-1 30 m x 0.32 mm I.D.df = 0.25um
Column temp : 50 ‘C ~ 200 °C Program rate 5 °C/min
Injection : 250 °C (Sprit ratio: 10 :1)

Detector : FID (250 °C)

Carrier gas : He, 2.4 mL/min /
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Column : ULBON HR-1 30 mx 0.32 mm I.D.df = 0.25um
Column temp : 50 °C ~ 200 ‘C Program rate 5 ‘C/min

Injection : 250 °C (Sprit ratio: 10 :1)
Detector : FID (250 °C)

\Carrier gas : He, 2.4 mL/min /

1. Benzyl AIcohol\

2. B-Phethyl Alcohol

Holly tree
3. Eugenol

-~

25 {min)

Column : ULBON HR-1 30 m x 0.32 mm I.D.df = 0.25um
Column temp : 50 ‘C ~ 200 °C Program rate 5 “C/min
Injection : 250 °C (Sprit ratio: 10 :1)

Detector : FID (250 °C)

Carrier gas : He, 2.4 mL/min /




Soy sauce Worcestershire sauce

/ 1. Ethanol \ / 1. Ethanol \
2. Acetic Acid 2. Acetic Acid

N | ALcohol
3. Isoamyl ALcohol 3. Isoamyl ALcoho
123 4. 3-(Methylthio)-1-propanol 12
3
4
n] [ 10 15 20 25(minj o A 10 15 20 26 [min.)

Column : ULBON HR-1 30 m x 0.32 mm I.D.df = 0.25um Column : ULBON HR-1 30 m x 0.32 mm I.D.df = 0.25um
Column temp : 50 °C ~ 200 ‘C Program rate 5 ‘C/min Column temp : 50 °C ~ 200 °C Program rate 5 “C/min
Injection : 250 °C (Sprit ratio: 10 :1) Injection : 250 °C (Sprit ratio: 10 :1)

Detector : FID (250 °C) Detector : FID (250 °C)
Qarrier gas : He, 2.4 mL/min / \Carrier gas : He, 2.4 mL/min /

Brandy
/ 1. Ethanol \
2. 1-Propanol
3. Ethyl Acetate
14 5 2 4. Isobutanol
/ 5. Isoamyl Alcohol
n 6. Ethyl n-Caproate
3
6 ____}A——|>\

0 5 1 15 20 25 (min)
Column : ULBON HR-1 30 m x 0.32 mm I.D.df = 0.25um
Column temp : 50 ‘C ~ 200 °C Program rate 5 °C/min
Injection : 250 °C (Sprit ratio: 10 :1)

Detector : FID (250 °C)
\Carrier gas : He, 2.4 mL/min /
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Plant sterols

~

1. Brassicastem
2. Campesterol

4 3. Stigmasterol
4. B-Sitosterol

23
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Plant sterols in rice bran oil

~

1. Campestem
2. Stigmasterol

3. B-Sitosterol

24

Column : ULBON HR-1 30 mx 0.53 mm I.D. df =1.0um

Injection : 320 °C (Direct)

Detector : FID (320 °C)
Carrier gas : He, 7.1 mL/min
Sample Volume: 0.5uL

Column temp : 290 °C

Cholesterol and Plant sterols

Column : ULBON HR-52 25 m x 0.25 mm I.D. df = 0.25um
Column temp : 250 °C ~ 320 °C Program rate 5 “C/min

Detector : FID (330 °C)
Carrier gas : He, 0.5 mL/min
Sample Volume: 0.5uL

Injection : 330 °C (Sprit ratio: 61 :1)

1. Cholesterol
2. Brassicasterol
3. Campesterol
4. Stigmasterol
5 5. (G-Sitosterol

o

Column : ULBON HR-17 25 m x 0.25 mm I.D.df = 0.25um

Column temp : 290 °C

Injection : 310 °C (Sprit ratio: 20 :1)

Detector : FID (310 °C)
Carrier gas : He, 1.5 mL/min
Sample Volume: 1.5 uL




Cholesterol esters

~
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. Cholesterol \
. Cholesterol Acetate

. Cholesterol Propionate

. Cholesterol Isobutyrate

. Cholesterol n-Butyrate

. Cholesterol n-Valerate

. Cholesterol n-Caproate

. Cholesterol n-Octanoate
. Cholesterol n-Decanoate
. Cholesterol Laurate
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. Cholesterol Myristate
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Column : ULBON HR-1 25 m x 0.25 mm I.D. df =0.15 um
Column temp : 250 “C ~ 330 °C Program rate 5 ‘C/min

Injection : 340 °C (Sprit ratio: 48 :1)
Detector : FID (340 °C)

Carrier gas : He, 1.3 mL/min
Sample Volume: 0.5 uL

Sterols

~
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. Dehydro \
epiandrosterone

. Estrone

. Cholestane

. Progesterone
. Estriol

. Cholesterol

. Lanosterol
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Column : ULBON HR-52 50 m x 0.25 mm |.D. df = 0.25um
Column temp : 250 °C ~ 320 °C Program rate 4 °C/min

Injection : Injection : 330 °C (Sprit ratio: 69 :1)
Detector : FID (330 °C)

Carrier gas : He, 0.5 mL/min

Sample Volume: 2.0 uL

/
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Cholesterol & Cholestanol

_
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o

.

1 .Cholesterh
2.Cholestanol

w

Column : ULBON HR-1 50 m x 0.25 mm I.D. df =0.25 um

Column temp : 300 °C

Injection : 330 “C (Sprit ratio: 60 :1)

Detector : FID (330 °C)

Carrier gas : He, 0.65 mL/min

Sample Volume: 0.8 uL
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Phthalic acid esters

1. Dimethyl Phthalate
2. Diethyl Phthalate
3. Diallyl Phthalate
4. Di-iso-Butyl Phthalate
4 5. Di-n-Buthyl Phthalate
2 3 6. Di-n-Amyl Phthalate
5 7. Di-2-Ethylhexyl Phthalate
5 7 8 8. Di-n-Octyl Phthalate
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Column : ULBON HR-1 25 m x 0.25 mm I.D. df =0.25um
Column temp : 180 °C ~ 300 °C Program rate 6 “C/min
Injection : 320 °C (Sprit ratio: 36 :1)
Detector : FID (320 °C)
Carrier gas : He, 0.98 mL/min
Sample Volume: 0.5 uL
Organic acid butyl esters
24 1. n-Butyl Formate 11. n-Butyl Benzoate
2. n-Butyl Acetate 12. Di-n-Butyl Malonate
1 3. n-Butyl Propionate 13. Di-n-Butyl Fumarate
5 4. n-Butyl iso-Butyrate  14. Di-n-Butyl Succinate
5. n-Butyl n-Butyrate 15. Di-n-Butyl Maleate
6. n-Butyl Crotonate 16. Di-n-Butyl Adipate
7. n-Butyl n-Caproate  17. Di-n-Butyl Malate
8. n-Butyl Lactate 18. Di-n-Butyl Phthalate
9 9. n-Butyl n-Caprate 19. Di-n-Butyl Sebacate
7 10. Di-n-Butyl Oxalate 20. Di-n-Butyl Isophthalate
21. Di-n-Butyl Terephthalate
22. Tri-n-Butyl Citrate
11
19
18 7720,
13 15 " \1 ,/
3 6 10 14
12 22
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Column : ULBON HR-20M 25 m x 0.25 mm I.D. df =0.25um
Column temp : 80 °C ~ 240 ‘C Program rate 4 °C/min
Injection : Injection : 250 °C (Sprit ratio: 40 :1)

Detector : FID (250 °C)
Carrier gas : He, 1.1 mL/min
Sample Volume: 1.0 uL
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Alkylphenol isomers

1
1 5
4.
5.
6.
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2
2
. p-Ethylphenol
E
3
3
2

. Phenol
. 2,6-Xylenol

o-Cresol
p-Cresol
m-Cresol
o-Ethylphenol
2,4,6-Trimethylphenol
2,4-Xylenol
,5-Xylenol
,3,6-Trimethylphenol
Xylenol

-Ethylphenol
,5-Xylenol
,4-Xylenol
,3,5-Trimethylphenol

Column : ULBON ALPhen 50 m x 0.20 mm I.D.
Column temp : 130 °C

Injection : 250 °C (Sprit ratio: 70 :1)

Detector : FID (250 °C)

Carrier gas : N2, 0.39 mL/min

Sample Volume: 0.5 uL

m-Cresol in p-Cresol ( 10%benzene solution )

START
4
2
2
3
2}

1. Phenol

2. o-Cresol
3. p-Cresol
4. m-Cresol

Column : ULBON ALPhen 50 m x 0.20 mm I.D.
Column temp : 130 °C

Injection : 250 °C (Sprit ratio: 50 :1)

Detector : FID (250 °C)

Carrier gas : N2, 0.39 mL/min

Sample Volume: 0.5 uL
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Impurities in 3,5-xylenol (10% benzene solution)

START

o o

24

11

_

. 2,6-Xylenol

p-Cresol

m-Cresol

. 2,4,6-Trimethylphenol
2,4-Xylenol
2,5-Xylenol
2,3,6-Trimethylphenol
2,3-Xylenol

. p-Ethylphenol
m-Ethylphenol
3,5-Xylenol

. 3,4-Xylenol

Noooo~NonsrwN

Column : ULBON ALPhen 50 m x 0.20 mm I.D.
Column temp : 130 °C
Injection : 250 °C (Sprit ratio: 50 :1)
Detector : FID (250 °C)
Carrier gas : N2, 0.39 mL/min
Sample Volume: 0.5 uL

Alkylphenol mixture (0.1 ~ 0.3% Acetone solution)
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. Acetone

Phenol

. 2,6-Xylenol

o-Cresol

p-Cresol

. m-Cresol

. o-Ethylphenol

. 2,4,6-Trimethylphenol
. 2,4-Xylenol

. 2.,5-Xylenol

. 2,3,6-Trimethylphenol
. 2,3-Xylenol

. p-Ethylphenol

. m-Ethylphenol

16 . 3,5-Xylenol
17 . 3,4-Xylenol
. 2,3,5-Trimethylphenol
13 15
12 14
a8 &8 8 @ ¥ 9

Column : ULBON ALPhen 50 m x 0. 32 mm I.D.

Column temp : 130 °C

Injection : 250 °C (Sprit ratio: 20 :1)

Detector : FID (250 °C)

Carrier gas : He, 1.3 mL/min

Sample Volume: 0.5 uL
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Alkyl Mercury

~

1. Methyl Mercuric ChIoridN
(100 ppb) (40 pg)

2. Ethyl Mercuric Chloride
(100 ppb) (40 pg)
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Tri-n-Butyltin Chloride

~

1.Tri-n-Butyltin Chlorim
(100 ppb) (40 pg)

do

1AL
4
8

Column : ULBON HR-Thermon-HG 15 m x 0.53 mm |.D.

Injection : 250 ‘C (Direct)
Detector : ECD (250 C)

Carrier gas : N2, 4.5 mL/min
Sample Volume: 1.0uL

Column temp : 150 °C

Organic phosphorus pesticides

~

START

1. DDVP

2. Methyldimethone
3. Methylparathion
4. Ethylparathion

5. EPN

Column : ULBON HR-1 15m x 0.53 mm |.D. df =1.0um
Column temp : 150 °C ~ 220 °C Program rate 6 ‘C/min

Injection : 250 °C (Direct)

Detector : FID (250 °C)
Carrier gas : He, 10.7 mL/min
Sample Volume: 0.5uL

40

Column : ULBON HR-Thermon-HG 15 m x 0.53 mm |.D.
Column temp : 150 °C
Injection : 250 °C (Direct)

Detector : ECD (250 C)

Carrier gas : N2, 4.5 mL/min

Sample Volume: 1.0 4L




Aliphatic amines

. n-Octylamine

. n-Decylamine

. Laurylamine

. n-Tetradecylamine
. Cetylamine

. Stearylamine
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Column : ULBON HR-52 25 m x 0.25 mm I.D. df = 0.25um
Column temp : 150 °C ~ 230 °C Program rate 4 “C/min
Injection : 250 °C (Sprit ratio: 56 :1)

Detector : FID (250 °C)

Carrier gas : He, 0.48 mL/min

Sample Volume: 1.5uL

Sugars (Acetate) Medicines
/ 1. Sucroscx / f 1. o-Ethoxybenzamide \
2. Maltose 2 2. Phenacetine
3. Lactose 3. Caffeine
4. Raffinose 4. Aminopyrine
1 1 5. Chlorpheniramine Maleate
|
I
|
4
i 2 3 |
| 3 4
| | 5
i [ |
| | }
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l\JL__—L_JL.l_z_x_ft— _ -JL_IL_J;, ||l
Column : ULBON HR-1701 25 m x 0.25 mm I.D. df=0.25um Column : ULBON HR-1 15 m x 0.53 mm I.D. df =1.0um
Column temp : 180 °C ~ 280 °C Program rate 4 “C/min Column temp : 180 °C
Injection : Injection : 300 °C (Sprit ratio: 58 :1) Injection : 250 °C (Direct)
Detector : FID (300 °C) Detector : FID (250 °C)

Carrier gas : He, 0.49 mL/min Carrier gas : He, 7.2 mL/min
Sample Volume: 1.0uL Sample Volume: 0.5uL
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Acetaldehyde 22
Acetic Acid 24,34
Acetone 18, 19, 20, 21, 39
Acrylonitrile 14
Active Amyl Alcohol 18, 22
Aminopyrine 41
n-Amyl Acetate 18, 20, 21
Anisaldehyde 32,33
Anthracene 14

B
Benzene 12,13, 14, 16, 18, 19
1,2-Benzpyrene 14
4,5-Benzpyrene 14
Benzyl Acetate 31,32
Benzyl Alcohol 33
Benzyl Salicylate 31
Biphenyl 14
Brassicasterol 35
n-Butanol 18, 19, 20, 21
2-Butanol 18
n-Butyl Acetate 18, 19, 20, 21, 37
n-Butyl Benzoate 37
n-Butyl n-Butyrate 37
n-Butyl iso-Butyrate 37
n-Butyl n-Caprate 37
n-Butyl n-Caproate 37
Butyl Cellosolve 19, 20
n-Butyl Crotonate 37
n-Butyl Formate 37
n-Butyl Lactate 37
n-Butyl Propionate 37
n-Butyric Acid 24
iso-Butyric Acid 24

Cc
Caffeine 41
Campesterol 35
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iso-Caproic Acid 24
n-Caproic Acid 24
Carbon Tetrachloride 18,19, 21
Cellosolve Acetate 18,19, 20
Cetylamine 41
Chlorobenzene 18, 19, 21
Chloroform 18, 19, 20, 21
Chlorpheniramine Maleate 41
Cholestane 36
Cholestanol 36
Cholesterol 35, 36
Cholesterol Acetate 36
Cholesterol n-Butyrate 36
Cholesterol n-Caproate 36
Cholesterol n-Decanoate 36
Cholesterol Isobutyrate 36
Cholesterol Laurate 36
Cholesterol Myristate 36
Cholesterol n-Octanoate 36
Cholesterol Propionate 36
Cholesterol n-Valerate 36
Chrysene 14
1,8-Cineole 32,33
m-Cresol 20, 21, 38, 39
o-Cresol 18, 19, 20, 21, 38, 39
p-Cresol 18, 19, 20, 21, 38, 39
Cyclohexanol 20, 21
Cyclohexanone 18, 20, 21

D
DDVP 40
n-Decylamine 41
Dehydroepiandrosterone 36
Diallyl Phthalate 37
Di-n-Amyl Phthalate 37
Di-n-Buthyl Phthalate 37
Di-n-Butyl Adipate 37
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Di-n-Butyl Fumarate 37

Di-n-Butyl Isophthalate 37

Di-n-Butyl Malate 37

Di-n-Butyl Maleate 37

Di-n-Butyl Malonate 37

Di-n-Butyl Oxalate 37

Di-n-Butyl Phthalate 37
Di-iso-Butyl Phthalate 37

Di-n-Butyl Sebacate 37

Di-n-Butyl Succinate 37

Di-n-Butyl Terephthalate 37
m-Dichlorobenzene 18, 19, 20, 21
o-Dichlorobenzene 18, 19, 20, 21
p-Dichlorobenzene 18, 19, 20, 21
1,2-Dichloroethane 18, 20
trans-1,2-Dichloroethylene 21
cis-1,2-Dichloroethylene 20
trans-1,2-Dichloroethylene 18, 19, 20
Dichloromethane 18, 19, 20, 21
Diethyl Phthalate 31, 37
Di-2-Ethylhexyl Phthalate 37

Dimethyl Phthalate 37
N,N-Dimethylformamide 14, 20
1,2-DMN 15

1,3-DMN 15

1,4-DMN 15

1,5-DMN 15

1,6-DMN 15

1,7-DMN 15

1.8-DMN 15

2,3-DMN 15

2,6-DMN 15

2,7-DMN 15

Di-n-Octyl Phthalate 37
1,4-Dioxane 18, 19, 20, 21
Diphenyl 15
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n-Docosanol 22

E
n-Eicosane (C20) 10, 11
EPN 40
Estriol 36
Estrone 36
Ethanol 18, 19, 22, 34
o-Ethoxybenzamide 41
Ethyl Acetate 18, 19, 20, 21, 22, 34
Ethyl n-Caproate 34
Ethyl Cellosolve 20
Ethyl Ether 18, 20, 21
Ethyl Mercuric Chloride 40
Ethylbenzene 12,13, 14, 16, 17, 18, 19, 20, 21
1-Ethylnaphthalene 15
2-Ethylnaphthalene 15
Ethylparathion 40
m-Ethylphenol 38, 39
o-Ethylphenol 38, 39
p-Ethylphenol 38, 39
m-Ethyltoluene 12,13, 16, 17
p-Ethyltoluene 12,13, 16, 17
o-Ethyltoluene 12,13, 16
Eugenol 31,33

F
Fluoranthene 14
Fluorene 14

G
Geraniol 32, 33

H
n-Heptanoic Acid 24
n-Hexacosane 10, 11
n-Hexane 12,13, 16, 18, 19, 20, 21
n-Hexatriacontane 10, 11

I
a-lonene 31, 32,33
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Isoamyl Acetate 18, 20, 21
Isoamyl! Alcohol 18, 20, 22, 34
Isobornyl Acetate 32
Isobutanol 20, 21, 34
Isobutyl Acetate 18,19
Isopropanol 20, 21
Isopropyl Acetate 20
Isopropylbenzene 16, 17

L
Lactose 41
Lanosterol 36
Lauryl Alcohol 31
Laurylamine 41
Limonene 31,32, 33
Linalool 31,32
Linalyl Acetate 31

M
Maltose 41
L-Menthon 32, 33
Methanol 18, 19, 20, 21
Methyl Acetate 20
Methyl Arachidate (C20:0) 24, 25, 26
Methyl Arachidonate (C20:4n6) 26
Methyl Behenate (C22:0) 24,25, 26
2-Methyl-1-Butanol 22
3-Methyl-1-Butanol 22
Methyl n-Butyl Ketone 18, 19, 20, 21
Methyl Butyrate (C4:0) 26
Methyl Caprate (C10:0) 25,26
Methyl Caproate (C6:0) 25,26
Methyl Caprylate (C8:0) 26, 29, 30
Methyl Cellosolve 20
Methyl Cerotate (C26:0) 24
Methyl cis-13,16-Docosadienoate (C22:2) 26
Methyl cis-4,7,10,13,16,19-Docosahexaenoate (C22:6n3) 25, 26, 27, 28, 30
Methyl cis-7,10,13,16,19-Docosapentaenoate (C22:5n3) 27, 28, 30

46




Methyl cis-11,14-Eicosadienoate (C20:2) 26

Methyl cis-5,8,11,14,17-Eicosapentaenoate (C20:5n3) 26, 27, 28, 30
Methyl cis-,11,14,17-Eicosatrienoate (C20:3n3) 26

Methyl cis-8,11,14-Eicosatrienoate (C20:3n6) 26

Methyl cis-11-Eicosenoate (C20:1n9) 25,26

Methyl Elaidate (C18:1n9t) 26, 29

Methyl Erucate (C22:1n9) 25,26

Methyl Ethyl Ketone (MEK) 18, 19, 20
Methyl Henicosanoate (C21:0) 26

Methyl Heptadecanoate (C17:0) 26

Methyl cis-10-Heptadecenoate (C17:1) 26

Methyl Isobutyl Ketone (MIBK) 18, 19, 20, 21
Methyl Laurate (C12:0) 25, 26, 29, 30
Methyl Lignocerate (C24:0) 24,25, 26
Methyl Linoleate (C18:2n6c¢) 25, 26, 27, 28, 29, 30
Methyl Linolelaidate (C18:2n6t) 26

Methyl Linolenate (C18:3n3) 25, 26, 27, 28, 29, 30
Methyl 7 -Linolenate (C18:3n6) 26

Methyl Melissylate (C30:0) 24

Methyl Mercuric Chloride 40

Methyl Montanate (C28:0) 24

Methyl Myristate (C14:0)

25, 26, 27, 28, 29, 30

Methyl Myristoleate (C14:1)

26

Methyl Nervonate (C24:1n9)

25, 26

Methyl Oleate (C18:1n9c)

25, 26, 27, 28, 29, 30

Methyl Palmitate (C16:0)

25, 26, 27, 28, 29, 30

Methyl Palmitoleate (C16:1)

25, 26, 27, 28, 29, 30

Methyl Pentadecanoate (C15:0)

26

Methyl cis-10-Pentadecanoate (C15:1) 26

Methyl Stearate (C18:0) 25, 26, 27, 28, 29, 30
Methyl Tricosanoate (C23:0) 26

Methyl Tridecanoate (C13:0) 26

Methyl Undecanoate (C11:0) 26
2-Methylcyclohexanol 18, 20, 21
3-Methylcyclohexanol(cis, trans) 19
cis-4-Methylcyclohexanol 20
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trans-4-Methylcyclohexanol 20
2-Methylcyclohexanone 19, 20, 21
3-Methylcyclohexanone 20
4-Methylcyclohexanone 18, 19, 20, 21
Methyldimethone 40
1-Methylnaphthalene 15
2-Methylnaphthalene 15
Methylparathion 40
3-(Methylthio)-1-propanol 34
Myrcene 32, 33

N
Naphthalene 12,13, 14
n-Nonane 16

O
n-Octadecanol 22
n-Octane 16
iso-Octane 12,13
n-Octylamine 41

P
n-Pentacosane 10, 11
n-Pentane 12,13
3-Pentanol 22
L-Perillaldehyde 33
Perillaldehyde 32
Perylene 14
Phenacetine 41
Phenanthrene 14
Phenethyl Alcohol 31
/-Phenethyl Alcohol 32,33
Phenol 38, 39
/-Phethyl Alcohol 33
a-Pinene 31,32, 33
B-Pinene 31
Progesterone 36
1-Propanol 18,19, 22, 34
2-Propanol 19, 20, 21
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Propionic Acid 24
n-Propyl Acetate 18, 20
n-Propylbenzene 12,13, 14, 16, 17
iso-Propylbenzene 12,13, 14,17
2-n-Propyltoluene 16
3-n-Propyltoluene 16
4-n-Propyltoluene 16
Pyrene 14

R
Raffinose 41

S
B-Sitosterol 35
Stearylamine 41
Stigmasterol 35
Styrene 14, 16, 18, 19, 20, 21
Sucrose 41

T
m-Terphenyl 14
o-Terphenyl 14
p-Terphenyl 14
1,1,2,2-Tetrachloroethane 19, 20, 21
Tetrachloroethylene 18, 19, 20, 21
n-Tetradecylamine 41
Tetrahydrofuran 18, 19, 21
1,2,3,4-Tetramethylbenzene 16
1,2,3,5-Tetramethylbenzene 16
Toluene 12,13, 14,16, 17, 18, 19, 20, 21
Tri-n-Butyl Citrate 37
Tri-n-Butyltin Chloride 40
1,1,1-Trichloroethane 18,19, 21
Trichloroethylene 19, 20, 21
Triglyceride 23
1,2,3-Trimethylbenzene 12,13, 16
1,2,4-Trimethylbenzene 12,13, 16
1,2,5-Trimethylbenzene 12,13
1,3,5-Trimethylbenzene 16
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2,3,5-Trimethylphenol 38, 39
2,3,6-Trimethylphenol 38, 39
2,4,6-Trimethylphenol 38, 39

Vv
iso-Valeric Acid 24
Vanillin 31

X
m-Xylene 12,13, 16,17, 18,19, 20
o0-Xylene 12,13, 16, 17, 18, 19, 20, 21
p-Xylene 12,13, 16, 17, 19, 20, 21
2,3-Xylenol 38, 39
2,4-Xylenol 38, 39
2,5-Xylenol 38, 39
2,6-Xylenol 38, 39
3,4-Xylenol 38, 39
3,5-Xylenol 38, 39
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ULBON HR-1 10, 12, 13, 14, 18, 32, 33, 34, 35, 36, 37, 40, 41
ULBON HR-52 11,18, 19, 21, 22, 24, 35, 36, 41

ULBON HR-17 35

ULBON HR-1701 19, 20, 21, 41

ULBON HR-20M

12,13, 14, 20, 22, 24, 25, 37

ULBON HR-SS-10

26, 27, 28, 29, 30

ULBON HR-Thermon-3000B 25
ULBON HR-Thermon-600T 31
ULBON HR-Thermon-HG 40
ULBON HR-TGC1 23
ULBON ALPhen 38, 39
ULBON DMN 267 15
ULBON PLC 15
ULBON Xylene Master 16, 17
ULBON SPX-1 17
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