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Determination of Hydrogen Cyanide in Cigarette Mainstream Smoke Using
Metal-complexing Derivatization and High Performance Liquid Chromatography
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Abstract: A reverse phase high performance liquid chromatography method was developed for determination of hydrogen cyanide
in cigarette mainstream smoke via metal-complexing derivatization. By using Ni(II)-NH3 as derivatizating agent, the proposed
method can achieve the analysis within 10 minutes using 5 mmol/L tetraamylammonium bromide as ion-pair reagent. The method
enabled good linearity in the range from 0.1 to 20 pg/mL for the standard working solutions with R* higher than 0.999. The limit of
detection and limit of quantization were 0.049 pg/cig and 0.162 pg/cig, respectively. The recoveries for spiked samples at three levels
were between 87.41% and 119.47%. The test results of the proposed method were in good agreement with that of continuous flow
method with a relative deviation of -5.35% for Kentucky reference cigarette 3R4F and a relative deviation range from -0.79% to
8.51% for 15 cigarette samples.

Keywords: metal-complexing derivatization; high performance liquid chromatography (HPLC); hydrogen cyanide; mainstream
smoke
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i 24.04 57.14£1.14 87.41
mol/L  NaOH CN 36.12 46.30 89.27 £ 0.93 114.80
10 mL 8 mL 104.17 132.71 £ 0.14 92.72
* + n=6
3
: 2
CN 6 Table 2  Stability of samples after metal-complexing
HPLC derivatization
1 6 1 2 3 5 10
3 fug: Y 55.19  54.62  56.05 53.62  53.16
87.41%~119.47% fug: D) 4116 4280 4208 4123 40.82
3RAF fug: Y 9635 9742  98.13 9485  93.98
CN- 1 2 3 5 10 % - 1.11 1.85 -1.56  -2.46
Ni(IT)-NH3 3
10d 3% 2 Table 3 HCN in mainstream smoke determined by HPLC
and CFA
2.4 HCN/(ug: ™)
%
Cl Br CH;COO 1,804
3R4F 96.35 101.68 5.5
NO;3 SCN A 157.15 158.40 -0.79
B 115.94 106.85 8.51
10 mmol/L C 44.47 42.18 5.41
D 63.64 62.13 242
E 87.88 84.47 4.03
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K 98.42 90.77 8.43
- L 35.81 33.97 5.41
M 107.62 100.59 6.99
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