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Table 1. Gas chromatographic retention time of some standard

candidates
Compound Retention time (min)a
Guaiacol 11.41
1,3-Butanediol 14.32
2-Methyl-n-pentanoic acid 14.68
3-Methyl-1,5-pentanediol 17.24
1,5-Pentanediol 18.57
1,6-Hexanediol 19.08

% cP-Wax column (0.53mmx30m, DF=1.5um) was used.
Oven condition=100C (1min)@ 3°C/min—135°C @5°C/min —155°C /min@
50°C/min —300°C.

Table 2. Relative response factor (RRF) and GC retention time (RT)
of 2-methyl-n-pentanoic acid to ethyl carbamate

Compound RRF? RT"
Ethyl carbamate (EC) 0.42 12.73
2-Methyl-n-pentanoic acid (MePA)° 1.00 14.68

*rRRFof 2-methyl-n-pentanoic acid to ethyl carbamate.

b CP-Wax column (0.53mmx30m, DF=1.5um) was used.

® Internal standard. Oven condition= 100°C (Amin)@ 3°C/min—135°C @5°C /min —155°C/min@ 50°C
/min —300°C.
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Table 3. Lowest quantitatively determinable concentration of ethyl
carbamate by gas chromatography with FID detector

Sample Concentration Detectability a Recovery RSD
preparation* (ug/mL) (%) ° (%) °
I 25 Yes 102.4 5.8
1.0 Yes 104.9 6.6
0.5 Yes 108.1 9.5
0.25 No -- --
0.1 No -- --
il 25 Yes 99.1 4.9
1.0 Yes 102.8 51
0.5 yes 96.7 7.3
0.25 yes 107.5 8.9
0.1 Yes 118.4 12.7
0.05 No -- --
I 25 yes 97.7 5.7
1.0 yes 102.3 6.3
0.5 yes 94.8 7.4
0.25 Yes 105.6 8.4
0.1 yes 117.3 13.9
0.05 no -- --

I = by direct injection method; 1T =25mL sample was concentrated to 2-5mL, before injection; I

=25mL sample was extracted with ethyl acetate, and concentrated to 0.5-1 mL,before injection.
®FID range=1, Attenuation=1.
b

Average of three analyses.

“Coefficient of variation (cv%) .
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Table 4. Recoveries of the spiked ethyl carbamate from various
alcoholic liquor or beverages by spitless direct injection GC method

(method 1)

Sample Blank ® Amount added ~ Amount found  Recovery CcVv
(ug) (A) (19)(B) e ) )

Whisky 1 ND 5.12 5.79 113.09 7.62
Kaoliang 1 ND 5.12 5.61 109.60 4.38
Medecine wine ND 5.12 6.14 119.92 9.17
Red wine 1 ND 5.12 5.07 99.02 7.39
Grape wine 1* 337 5.12 9.29 109.42 8.27
Plum wine ND 5.12 4.87 95.12 7.69

a Ethyl carbamate in 1 mL whisky.
bAverage of triplicate analyses.
CRecovery (%) = (C—A) I Bx100%.

dCoefficient of variation (cv9%) .
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Table 5. Recoveries of the spiked ethyl carbamate from various
alcoholic liquor or beverages by concentration-direct injection GC
method (method 1)

a

Sample Blank Amount added Amount found Recovery cVv
b c d

(ug) (A) (L9)(B) (ng) (C) (%) (%)

Whisky 1 1.25 5.12 6.23 97.80 3.47
Kaoliang 1 1.71 5.12 7.17 104.97 5.81
Medecine wine ND 5.12 491 95.90 7.38
Red wine 1 0.38 5.12 6.18 112.36 8.92
Grape wine 1* 4.49 5.12 9.33 97.09 5.67
Plum wine 1.39 5.12 6.71 103.07 2.19

a Ethyl carbamate in 25 mL whisky.
bAverage of triplicate analyses.
CRecovery (%) = (C—A) I Bx100%.

dCoefficient of variation (cv9%) .
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Table 6. Recoveries of the spiked ethyl carbamate from various
alcoholic liquor or beverages by solvent extraction-spitless direct
injection GC method (method m)

a

Sample Blank Amount added Amount found Recovery cVv
b c d

(ug) (A) (L9)(B) (ng) (C) (%) (%)

Whisky 1 1.32 5.12 6.86 106.52 3.89
Kaoliang 1 1.36 5.12 6.25 96.45 5.64
Medecine wine ND 5.12 5.48 107.03 7.28
Red wine 1 ND 5.12 4.98 97.27 6.89
Grape wine 1* 4.58 5.12 15.02 103.29 7.34
Plum wine 1.12 5.12 6.37 102.08 5.43

a Ethyl carbamate in 25 mL whisky.
bAveralge of three analyses.
CRecovery (%) = (C—A) I Bx100%.

dCoefficient of variation (cv9%) .
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Table 7. Ethyl carbamate levels found in some alcoholic beverage

Sample EC content (ug/mL)
Method T Method IT Method IIT
Distilled spirit
Whisky 1 1.02 1.25 1.32
Whisky 2 ND 0.78 0.85
White liquor 1 ND ND ND
Kao liang 1 1.34 1.71 1.25
Kao liang 2 0.93 0.83 0.79
Kirin whisky ND 0.26 0.31
X0-1 ND 0.20 0.18
X0-2(J) ND ND 0.14
VSOP-A ND 0.32 0.41
VSOP-B ND 0.24 0.31
Drambule-B 2.74 2.28 2.91
Kliporiff-c ND 0.56 0.62
Drambule-d 2.43 1.82 2.57
Martell-e ND ND ND
Pushkin-f ND ND ND
Smirnoff-g ND ND ND
Cocorico-h 1.46 1.72 1.28
J&B-I 2.01 1.23 1.59
Rice wine 1 ND 0.21 0.15
Rine wine 2 ND 0.20 0.13
Rine wine heads ND 0.18 0.14
Non-distilled spirit
Plum wine 1 ND 0.59 0.72
Plum wine 2 ND 0.43 0.35
Plum wine 3 ND 0.23 0.37
Red wine 1 ND ND 0.12
Red wine 2 ND ND ND
Red wine 3 ND ND 0.13
Red rose 1 ND ND ND
Red rose 2 ND ND 0.13
Red rose 3 ND ND 0.11
White wine 1 ND ND 0.14
White wine 2 ND ND 0.11
White wine 3 ND ND 0.17
Yellow wine 1 ND 0.62 0.84
Yellow wine 2 ND 0.54 0.73
Shao-Hsing wine 1 0.88 1.12 1.35
Shao-Hsing wine 2 0.74 0.69 0.85
Taiwan beer 1 ND 0.28 0.34
Taiwan beer 2 ND 0.37 0.41
Beer 3 ND 0.22 0.37
Beer 4 ND 0.38 0.42
Medecine wine 1 ND ND ND
Medecine wine 2 1.01 0.82 0.75
Medecine wine 3 ND 0.15 0.19
Medecine wine 4 ND ND 0.11
Detectability (%) 22.22% 71.79% 76.92%

a
Average of two analyses.
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