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The establishment of characteristic fingerprints of faint-scent cigarettes
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Abstract; In order to test the quality and characteristics of faint-scent
cigarettes by the technology of GC—MS and electronic nose finger-
print, the method of SDE combined with GC—MS and electronic
nose were used to construct their standard and radar f{ingerprints.
Samples of non faint-scent cigarettes were selected to study the
standard fingerprint. Results of similarity calculation showed that six
batches of faint-scent cigarettes had a much higher similarity with the
standard fingerprint, and the extent similarity was more than 85% .
while the other six batches of non faint-scent ones had a lower simi-
larity. This indicated that the faint-scent and non faint-scent
cigarettes marked difference in quality and characteristics. Moreover,
compared with electronic nose radar fingerprint, six batches of non

faint-scent cigarettes were located the outside acceptable area of
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SQC, and this was accordant with the result of similarity calculation.
In conclusion, SDE/GC—MS and electronic nose fingerprint is
feasible and can be used for the quality and characteristics control of
faint-scent cigarettes.
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Table 1 The result of methodology test %
Wy i 44 B Lk A Fet i Wy 5 44 B G GigA Fe e P
5- 1 L 7.38 6.93 0.24 2, 4-Z AT KPR 6.50 5.67 2.45
2 1.45 2.09 6.15 ARG B P i 8.32 6.68 3.03
HE Ty 2.10 1.01 1.09 5 = 4 i 7.51 0.42 0.26
W KL P 4 2.74 8.27 11.60 B 5 = 7.60 1.70 1.76
(E.E)-2,4-FF — 5wt 5.15 8.15 4.61 || SRS 1.02 2.79 2.86
2- it ns Y 7.24 7.62 6.01 AR Jikg 4.81 1.33 1.63
- E O 6.14 4.14 0.71 i = s 1.74 10.55 5.35
A 9.00 11.96 6.70 |tk 0.60 1.30 3.11
KT 9.40 6.53 1.00 3-F2 He-p- K 4.02 10.64 10.11
[i8) A T 2.01 2.10 4.40 = s 7.39 8.22 8.40
2~ Tk ik g 9.07 2.56 0.87 FrE R = Z B 6.24 0.36 0.43
F R 7.09 0.24 5.53 | FE 6.19 8.99 1.50
KW 5.80 5.57 4.23 1A 7 5 R i 1.57 1.83 0.14
8 0.48 4.56 344 || =L ZER 1.45 15.76 2.10
S5 3 Ay 2.30 1.89 5.35 H R g 2.72 23.71 11.07
T S AT 3.88 2.62 216 ||3E 1.69 4.26 13.81
LK 4.14 3.48 1.86 A 5 R 1.46 9.11 0.40
a- A T 12.27 2.70 4.88 W5 A 22 5.18 3.56 1.84
L £1. AL T 7.75 0.99 2.55 [N o R L T 1.94 3.44 2.61
ke 2.83 9.14 5.80 Ak 7.85 16.89 0.36
a B 2.87 4.98 6.76 W A 3.06 6.51 1.33
PAY it 4.30 0.34 6.96 B A 7.57 5.43 6.78
DL~ 3 5.83 0.46 1.97 -G = F R 1.74 0.60 10.08
& TP 0 T SR i 0.28 4.17 3.20 E g€ L] 3.22 20.15 4.39
E 8.37 5.92 15.57 A A R Y 7.74 4.40 0.37
GRS 3.13 8.42 0.57 L) 1K 0.94 2.64 3.57
] 7.80 1.43 1.46 Fo i R 1.07 4.81 5.97
- HE AR B 8.48 3.67 0.98 R R £ Wi 6.29 0.19 6.47
REABHER 1.48 2.28 6.69 Y/ 8.67 5.14 6.17
BHT 8.57 5.33 11.23 7 i R 4.35 3.01 6.93
S PR R g 5.05 5.25 0.88 SEJRR R HY iR 1.39 4.45 1.62
=R HhBR 2.96 2.00 1.79 9~ /\ s R FH I 8.36 3.65 3.53
pNCT AT 7.29 0.06 0.53 T i 12 1 7.38 5.12 5.45
e 7.60 6.17 0.84 || IFRAR 2.95 3.37 0.04
B-K T 7.97 1.18 6.00 || JBMR Z T8 0.72 2.72 9.02
TR 6.31 11.73 8.14 TR ik e 6.04 6.47 0.98
a- AR 7.63 1.90 7.92 if i 1k e 11.25 4.58 0.54
I 2 D i 7.03 7.08 0.66 | Ik 2.28 8.62 5.33
S -p- 5 B = 2.86 6.17 9.61 Z ik 9.88 7.61 4.69
B4 % 22 IR E AL 1.04 6.10 5.95 & I 9.21 9.82 5.38
T H 0.92 4.42 5.28 i WA T 3.41 0.80 1.20
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Table 2 The volatile constituents standard fingerprint of faint-scent cigarettes
e o Exﬂ%ﬂ R X 0 T AR o i
B4 1 i) 1 2 3 4 5 6
1 5-HIILREEE 0.161 0.137 0.153 0.177 0.223 0.178 0.182 0.177
2 EHIE 0.168 0.055 0.056 0.158 0.240 0.172 0.063 0.111
3 KW 0.192 0.218 0.211 0.184 0.187 0.238 0.188 0.200
4 WL g 0.199 0.030 0.028 0.037 0.041 0.043 0.042 0.039
5  (E.E)-2.4-FF MW 0.217 0.018 0.019 0.044 0.049 0.041 0.021 0.031
6 2-NEg H 0.218 0.044 0.040 0.034 0.066 0.077 0.032 0.042
7 2-ZHTmE 0.235 0.108 0.118 0.173 0.163 0.171 0.173 0.167
8 EHIE 0.240 2.148 2.440 2.451 2.904 3.245 2.798 2.624
9 KL 0.248 2.284 2.609 4.012 4.401 4.069 3.931 3.972
10 [a] H Ay 0.266 0.056 0.065 0.086 0.083 0.081 0.065 0.073
11 2-Z Bk g 0.271 0.992 1.129 0.868 1.321 1.600 1.435 1.225
12 FkEps 0.314 0.657 0.727 0.931 0.934 0.861 0.848 0.854
13 HOEE 0.325 1.713 2.039 2.009 2.444 2.664 2.498 2.242
14 HETER 0.363 0.156 0.155 0.213 0.200 0.203 0.156 0.178
15 2 A 0.375 0.133 0.177 0.135 0.131 0.125 0.132 0.133
16 S g e 0.404 0.619 0.654 0.701 0.676 0.680 0.691 0.678
17 L HEFE W 0.419 0.085 0.090 0.115 0.121 0.093 0.116 0.104
18 o-FAHAE 0.425 0.252 0.300 0.361 0.348 0.337 0.344 0.341
19 JRLIERE 0.427 0.197 0.275 0.321 0.325 0.310 0.340 0.315
20 T 0.436 0.152 0.184 0.182 0.208 0.073 0.152 0.167
21 T 0.440 0.146 0.152 0.226 0.192 0.148 0.146 0.150
22 B[ 0.442 0.099 0.105 0.119 0.119 0.108 0.139 0.113
23 DL-FHFH¥iE 0.468 0.265 0.342 0.346 0.348 0.434 0.346 0.346
24 73 H 3 T O 1 G 0.475 0.121 0.146 0.138 0.080 0.223 0.149 0.142
25 B E 0.491 0.813 0.915 1.021 0.939 0.819 0.904 0.910
26 ZHIFEpOEZE 0.538 0.220 0.255 0.363 0.322 0.242 0.322 0.289
27 0.541 0.700 0.781 0.756 1.001 0.976 0.842 0.811
28 4~ AR 0.563 3.539 3.991 4.119 4.913 4.177 4.621 4.148
29 EEHAEW 0.575 0.287 0.421 0.321 0.331 0.353 0.334 0.333
30 BHT 0.597 0.214 0.278 0.327 0.804 0.119 0.151 0.246
31 RPN LY AL 0.607 0.590 0.634 0.920 0.854 0.534 0.920 0.744
32 Z R H g 0.612 2.212 2.568 2.359 2.928 4.218 2.789 2.678
33 KL A A 0.617 0.307 0.340 0.498 0.372 0.419 0.442 0.396
34 Fimw 0.624 23.128  25.754  28.456  26.077  26.260  25.432 25.915
35 BRI 0.643 16.530  18.504  21.447  20.217  19.701  20.510 19.959
36 EARMK 0.667 0.184 0.201 0.225 0.266 0.201 0.201 0.201
37« ZE K 0.676 2.349 2.617 2.882 2.960 2.576 2.660 2.639
38 N FL N 0.726 2.123 2.345 2.551 2.308 3.024 3.277 2.448
39 JE-p-EEY 2 0.756 0.492 1.034 1.102 0.952 0.962 1.034 0.998
40 BB XERR ALY 0.759 1.667 2.136 2.139 2.332 2.600 2.417 2.235
41 + ke 0.773 0.227 0.224 0.188 0.200 0.104 0.188 0.194
42 2,4-TRUT TR 0.797 1.047 1.148 0.738 0.450 0.326 0.450 0.594
43 TEARRIERE N S 0.802 1.230 1.384 1.240 1.880 2.628 1.453 1.419
44 B =R 0.841 4,281 4.761 4.950 4.980 4.932 4.598 4.847
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a e /rﬁxff{i‘fé R X 0 T AR e i 8
P4 I (8] 1 2 3 4 5 6
45 B Y = 0.863 21.462  23.900  24.779  25.383  25.404  25.045 24,912
46 SR 0.877 0.782 0.921 0.948 0.912 0.911 0.960 0.916
47 AR 0.891 0.773 0.827 0.845 1.371 0.864 0.903 0.855
18 B EH =M 0.894 3.630 4.491 4.583 5.322 4.943 4.563 4.573
49 FoNkE 0.897 0.223 0.478 0.427 0.670 0.281 0.427
50  3-¥%3E-p- K 0.900 0.281 0.502 0.383 0.830 0.766 0.673 0.588
51 B E=ME 0.909 22.693  25.196  25.533  28.684  28.758  25.521 25.527
52 FrER=ZTR 0.950 1.130 1.234 1.122 1.365 1.613 1.243 1.239
53 Ttk 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
54 g 1.012 0.448 0.489 0.438 0.498 0.467 0.489 0.478
55 P NLRE R S 1.023 0.536 0.524 0.495 0.726 0.594 0.576 0.556
56 = FHLZEMR 1.041 0.489 0.725 0.526 0.658 0.754 0.658
57 A H R g 1.053 1.647 1.712 1.541 2.162 1.803 1.525 1.679
58 3 1.054 0.829 1.106 1.117 1.186 1.358 1.122 1.119
59 HWEER 1.064 0.822 1.787 0.465 1.290 2.207 1.729 1.510
60 B 2= B 1.080 2.737 2.946 2.742 3.798 3.892 3.493 3.219
61 HWEERIHE 1.091 0.687 1.221 0.660 0.879 0.878 0.879 0.879
62+ /\ke 1.098 0.550 0.615 0.536 0.682 0.640 0.576 0.595
63 WIW\ 1.109 1.416 1.740 1.105 1.759 1.637 1.759 1.688
64 HTRL A 1.139  458.591 510.494 489.122 528.214 538.404 471.929  499.808
65 -k =R R 1.182 1.668 1.627 1.244 1.979 1.513 1.244 1.570
66 4 A AR 1.195 3.003 3.143 2.766 3.685 3.742 3.518 3.331
68 FEHE R g 1.213 19.654 21,932 18.565 25.088  25.211  23.245 22.588
69 FHYIWk IR 1.246 3.779 5.099 3.395 5.345 5.152 5.565 5.126
70 FEtEER 1.256 25.174  35.729  14.108  53.716  69.870  50.854 43.291
71 KEMIRR 2l 1.274 5.743 6.278 4.776 7.552 6.331 5.609 6.010
72 WA 1.299 1.334 1.509 1.226 2.072 2.042 2.027 1.768
73 W R 1.355 5.293 7.760 4.489 7.298 7.714 7.084 7.191
74 KR T MR 1.359 9.598  12.344 7.981 13.835 12.697 10.725 11.534
75 9t U R P IR 1.362 0.939 3.059 1.724 2.827 1.163 1.724 1.724
76 RERRER MR 1.386 2.753 3.057 2.275 4.446 4.426 3.706 3.381
77 WK 1.394 2.890 3.796 2.422 7.086  17.714 7.045 5.421
78 WIKER LT 1.415 3.542 3.506 2.487 4.803 3.395 4.231 3.524
79 IR 1.597 20.841  25.430  28.587  26.086  26.546  26.747 26.316
80 A g 1k f 1.623 2.887 3.387 4.076 3.820 7.526 3.820 3.820
81 Tkt 1.735 0.663 0.684 1.020 1.435 0.645 0.950 0.817
82 bk 1.875 1.115 1.283 0.816 1.746 2.210 1.727 1.505
83 M 1.905 0.175 0.199 0.129 0.330 0.352 0.159 0.187
84 Nkt 1.928 0.182 0.174 0.089 0.343 0.482 0.438 0.263
WwEwEs 19.504 2 13500 8 27.175 1 12.465 9 20.000 4 13.5824
LIPS 0.9995  0.9998 0.9982 0.9999 0.9988 0.999 7
Je R 0.999 4  0.9998 0.9982 0.9999 0.9988 0.999 7

T A L 0.891 9 0.8950 0.8853 0.8952 0.8878 0.8873
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Table 3 The similarity degree of fingerprint about different

style cigarettes

FBLEE 15 45
BE it 4 5

A R B 1 MR R e AR
a 29.009 8 0.995 8 0.995 8
b 48.880 5 0.987 1 0.986 7
c 36.067 5 0.991 2 0.990 9
d 28.486 2 0.995 9 0.996 0
e 46.157 6 0.987 6 0.987 5
f 32.176 1 0.995 2 0.995 3
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The electronic nose data of faint-scent cigarettes

Figure 1
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Figure 2 The SQC analyses of faint-scent cigarettes
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