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Determination of the content of neutral aromatic components from cigarette
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mainstream smoke by the separation of semi-preparative HPLC and GC-MS
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Abstract: A method for determination of the content of neutral aromatic components from cigarette mainstream
smoke by semi-preparative high performance liquid chromatography ( semi-preparative HPLC) coupled with
gas chromatography-mass spectrometry (GC-MS) was developed: the fraction collection time was determined
to three time periods by optimizing the conditions of semi-preparative HPLC in order to ensure that the com-
pounds to be measured dont cross in the fractions. The selected ion chromatogram showed that all target com-
pounds could be separated completely in three fractions and the method could satisfy the demands of quantita-
tive analysis. Quantitative analysis was performed by establishing a GC-MS internal standard curve. The analy-
sis results showed that the correlation coefficients were greater than 0. 999 0, the limits of detection (LOD)
were 0.55 ~13.06 wg/kg and the limits of quantitation (LOQ) were 1.85 ~43.55 pug/kg. It showed that the
method has high sensitivity. The results of sample determination and recovery experiment showed that the aver-
age added standard recovery of the neutral aromatic components from cigarette mainstream smoke was in the
range of 64.39% ~93.57% and the relative standard deviations were less than 10% . It showed that the

method could satisfy the requirement of quantitative analysis of trace compounds, with good reproducibility.
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Table 1 Linear equations, correlation coefficients,limits of detection,
limits of quantification linear range and the selection of the components
&) 2 T (EBS A 1 R E R EE A PR T
% B EX /(pgkg™)  /(pg- kg /(pg - mL™") (m/z)
¥ Y=20.17X - 1.071 x10 > 0.999 7 3.50 11. 66 0.298 8 ~268.9 77,106
27 Y=10.91X - 1.138 x107? 0.999 5 2.23 7.42 0.284 9 ~256.4 81,98
3* Y=12.33X - 3.003 x10"* 0.999 9 1.23 4.11 0.2157 ~194. 1 68,136
4" Y=17.88X - 1.917 x 107> 0.999 6 2.40 7.98 0.254 6 ~230.0 91,119
5" Y =30.64X - 3.795 x10~° 0.999 9 1.96 6.55 0.290 1 ~261.1 77,105
6" Y=10.62X + 1.640x10°° 0.999 9 2.19 7.31 0.2149~193.4 70,119
7* Y=10.53X + 1.350 x10* 0.999 5 3.59 11.97 0.2154~193.9 70,112
8" Y =31.38X - 2.081 x107? 0.999 8 1. 18 3.94 0.258 9 ~233.0 108,150
9* Y=14.23X - 1.735x107? 0.999 6 7.37 24.58 0.247 0 ~222.3 105,133
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@ﬁj@ Py *H?@ Kﬁtﬂﬁﬁi ﬁiiﬁﬁi z)%mﬁ] PR T
i ES 14 /g kg™ /(ug-kg) /(ug +mL™") (m/z)
10" Y=11.21X - 5.878 x10~° 0.999 9 2.22 7.40 0.303 2 ~272.9 109,137
11" ¥Y=18.37X - 8.914 x10°° 0.999 9 3.62 12.05 0.261 7 ~235.5 105,133
129 ¥Y=33.45X + 5.530x10°° 0.999 6 6.58 21.93 0.256 9 ~231.2 91,164
13 Y=6.299X - 4.083 x10"° 0.999 9 7.28 24.27 0.247 8 ~223.0 68,150
14" Y=49.89X + 7.167 x10°° 0. 999 7 2.40 8.00 0.3254~292.9 91,135
15 Y=30.22X - 8.283x10°° 0.999 9 3.48 11. 60 0.282 7 ~254.4 105,133
16" ¥Y=11.31X - 7.045 x10°* 0.999 8 5.05 16. 83 0.231 1 ~208.0 177,192
17" Y=21.75X + 3.047 x10°° 0.999 7 4. 69 15. 64 0.2755~248.0 58,198
18 ¥=27.07X - 4.338x10°* 0.999 6 7.00 23.32 0.301 1 ~271.0 105,212
19" ¥Y=10.87X+ 2.670 x10°° 0. 999 7 1.26 4.18 0.254 3 ~228.9 67,82
20" Y=30.53X + 4.515x10°° 0.999 9 0. 66 2.20 0.284 3 ~255.9 95,126
21" Y=8.36X + 9.912x10°° 0.999 5 2.88 9. 60 0.211 6 ~190. 4 108,126
22" ¥Y=32.4X + 1.333x107? 0.999 9 0. 66 2.21 0.227 9 ~205. 1 91,120
23" Y=22.62X + 1.002x10 2 0.999 9 1.85 6.16 0.222 4 ~200.2 105,120
24" Y=17.58X+ 1.643 x 10> 0.999 5 0.91 3.03 0.227 9 ~205. 1 58,142
25" Y=14.52X + 2.553x107° 0.999 9 3.42 11. 41 0.244 9 ~220.4 91,134
26" Y=11.25X + 3.590 x10* 0.999 8 4.71 15.92 0.201 4 ~181.3 105,134
27" Y=27.8X + 3.388x10°° 0.999 9 3.57 11. 89 0.241 8 ~217.6 91,150
28" Y=13.55X - 2.629 x10~* 0.999 8 13. 06 43.55 0.2552~229.7 119,134
20" Y=21.51X+ 8.645x107° 0.999 8 1.42 4.74 0.251 4 ~226.3 58,71
30* Y=9.658X - 1.469 x10~* 0.999 7 4.91 16. 37 0.2122~191.0 69,151
31 Y=31.11X + 9.952x10°° 0. 999 6 9.20 30. 67 0.291 4 ~262.3 177,192
32" Y=6.974X - 1.089 x10°° 0.999 6 4.57 15.24 0.2413~217.2 69,262
33* Y=18.9X - 1.658 x 10> 0.999 6 4.00 13.34 0.297 0 ~267.3 53,110
34" Y=23.21X+ 2.635x107* 0.999 9 1.43 4.75 0.296 6 ~266.9 57,112
35" Y=14.55X - 9.508 x10~° 0.999 8 1. 64 5.46 0.263 9 ~237.5 79,108
36" Y=33.35X - 2.565x1072 0.999 8 1.21 4.03 0.254 0 ~228.6 91,122
37" Y=38.73X - 2.667 x10°° 0.999 9 0.55 1.85 0.265 4 ~238.9 82,138
38" Y=27.16X + 4.166 x107° 0.999 9 1.28 4.28 0.410 7 ~369. 6 95,152
39" Y=11.55X - 3.469 x10°* 0.999 9 2.18 7.27 0.259 3 ~233.4 71,138
40" Y=27.19X - 8.963 x10~’ 0.999 9 4. 60 15.34 0.293 7 ~264.3 69,156
41" ¥=19.57X - 2.265x10°* 0.999 8 4.75 15.83 0.246 6 ~221.9 69,154
2% Y=13.23X - 1.324x10°° 0.999 9 1. 50 4.99 0.257 8 ~232.0 121,194
43*  ¥Y=22.24X + 1.331x10°? 0.999 9 1.41 4.72 0.278 2 ~250. 4 111,180
44" Y=15.74X - 2.272x10°? 0.999 7 1.77 5.90 0.242 6 ~218.3 132,159
45" Y=7.782X - 1.746x10°* 0.999 6 1.29 4.32 0.200 4 ~180.4 69,136
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Table 2 Results of samples determination and recovery precision test(n =35)

bt KEY isEF F

bt KEY ipE P

w0000 s wgw T e g 00
B /(g P /g - %) H/% 5 /(pg-xH M Spg ) Fe T
1* 0.094 0.149 0.207 75.33 3.09 1.72 | 24* 0.036 0.114 0.137 88.60 3.44 1.47
2f 0.055 0.142 0.153 68.60 5.09 2.78| 25* 0.103 0.122 0.188 69.60 1.67 2.80
3* 3.110 0. 108 3.211 93.57 1.39 0.98 || 26* 0.027 0.101 0. 108 80.19 1.28 1.8l
4* 0.049 0.127 0.155 83.62 4.95 1.75] 27* 0.364 0.121 0.460 79.53 0.21 2.86
5% 0.015 0.145 0.113 67.89 5.36 3.14 | 28* 0.072 0.128 0.182 86.12 0.30 1.09
6" 0.193 0.107 0.282 82.59 2.55 1.19] 29* 0.022 0.126 0.111 70.90 5.56 1.35
7* 0.014 0. 108 0.095 75.61 2.54 6.57 || 30* 0.980 0.106 1.051 67.39 5.59 8.26
8" 0.098 0.129 0.210 86.77 5.59 4.90] 31* 0.048 0.146 0.151 70.77 0.86 3.78
9* 0.025 0.124 0.113 71.32 5.09 1.40 || 32* 0.330 0.121 0.418 72.78 0.79 0.62
10* 0.015 0.152 0.115 65.71 2.49 0.88 | 33* 1.873 0. 149 1.997 83.77 1.59 0.35
1n* 0.013 0.131 0.097 64.39 1.43 2.01| 34" 0.230 0.148 0.365 90.87 0.64 1.10
12* 0.183 0.128 0.279 74.90 2.59 0.47 || 35* 0.406 0.132 0.514 81.98 1.14 1.29
13* 0.030 0.124 0.135 85.11 1.15 2.07 | 36" 0.550 0.127 0. 660 86.31 0.84 0.74
14* 0.051 0.163 0.180 79.51 6.18 3.11 | 37* 0.170 0.133 0.272 76.50 3.68 0.54
15* 0.013 0. 141 0. 106 65.50 2.84 2.47| 38" 0.108 0.205 0.240 64.40 1.97 1.80
16* 0.053 0.116 0.152 85.60 1.58 1.01| 39* 0.198 0.130 0.303 80.90 0.13 1.15
17* 0.063 0.138 0. 166 74.59 8.33 3.77 | 40* 0.057 0.147 0. 168 75.60 5.24 1.30
18* 0.225 0.151 0.326 66.90 4.07 2.80| 41* 0.039 0.123 0.150 90.29 6.19 3.60
19* 0.027 0.127 0.143 91.01 8.31 2.10 | 42* 0.069 0.129 0. 161 71.10 0.48 1.39
207 0.016 0.142 0.136 84.39 2.84 4.44| 43* 0.480 0.139 0.580 71.78 0.58 1.47
217 0.017 0.106 0.086 65.49 1.23 3.25| 44* 0.360 0.121 0.463 84.73 7.65 4.02
27 0.450 0.114 0.530 70.03 1.15 1.73 || 45* 0.095 0.100 0.172 77.04 0.90 0.68
23% 1.620 0.111 1.711 81.64 6.30 0.50
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