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Identification of Volatile Components in Yunyan and Yanmo Concrete
by Solid-phase Microextraction-Gas Chromatography-Mass Spectrometry

ZHU Su-min, LI Jun, LIN Ping
(Huabao Flavor & Chemicals Company, Shanghai 201821, China)

Abstract : The chemical compositions and their contents in yunyan and yanmo concrete were
analyzed by coupling solid-phase microextraction (SPME) with gas chromatography-mass
spectrometry (GC/MS). The quantitative analysis was performed by square peaks obtained
from total ion chromatography to nomalization. The determination results were compared
with each other. The forty-seven components in yunyan concrete are identified and the fifty
components in yanmo concrete, their composition account for 86. 04% and 81. 37% of the
total volatile components. The content of nicotine in yunyan concrete is much lower than
that of nicotine in yanmo concrete, the content of neophytadiene is higher. A small quantity
of alcohol compounds are introduced in the preparation of concretes. These characteristics
can be applied for establishment of scientific basis of utilizing natural resources and develop-
ing of tobacco essences.
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Tablel Main volatile components in y=:iayan conciete

No. ey el w/% SFR HxtaFE M
Component Formula M./Da Similarity
1 Z B Ethanol W | 154 2.11 C.H;0 46 90
2 B 2,5 Sthyl formate 1.67 0.12 C;3;H;0; 74 91
3 Z B Acetic acid 1.74 0.14 C.H,0, 60 82
4 Z. M Z & Ethyl acetate 1.89 2.35 C,H;0; 88 80
5 2-F 5 T B 2-Methyl butanal 2.19 0.02 CsH,,0 86 83
6  J%M¥ Pentanal 2.4 0. 02 CsH,0 86 82
7 N #8 Z, & Ethyl propionate 2.5 0.1 CsH,,0, 102 83
8  1,2-F B 1,2-Propanediol 2.74 0.08 C;H,0 60 91
9 % TMZ M Ethyl isobutyrate 30. 02 Ci7H3,0; 116 74
10  THERZ B Ethyl butyrate 3.59 0. 02 CeH1,0; 116 81
11 HAZEREE4H® Valeral propanediol acetal 4.43 0.24 CsH}0; 114 78
12 2-H1# TH Z M Ethyl 2-methylbutanoate 4.56 0.17 C;H,,0, 130 79
13 BB Z A Ethyl isovalerate 4.63 0.18 CrHLO, 130 96
14 [RARZ M Ethyl valerate 5.88 0. 05 C;H,,0; 130 80
15 ZBeEK W Acetyl furan 6.25 0. 03 CsHO: 110 84
16 A _FE¥R45R Octanal propanediol acetal 7.28 0.03 C11Hj,0; 186 80
17 2 B Z B Ethyl caproate 7.91 0.03 C17H3:0; 114 82
18 6-FZ-5-Bi#%-2-F 6-Methyl-5-hepten-2-one 9.08 0.18 CsH,1,0 126 97
19 B B8 Benzoic acid 18. 96 0.14 C/HsO, 122 80
20 T -M =~ Z B Diethyl succinate 19. 79 0. 06 CsH1,0, 174 78
21 ELLTER¥ Safranal 20. 68 0 CioH140: 150 80
22  #F L& Z PR Ethyl phenylacetate 23.59 0. 36 CioH;;0; 164 91
23 BT Nicotine 29. 64 18.63 CioHuN, 162 94
24 Al Solanone 31.22 1.78 Ci3H3,0 194 80
25 K5 & Damascenone 32.21- 0.38 Ci3H150; 190 95
26  “# K H M Damascone 34. 02 0. 09 Ci3HaoO 192 80
27  FM K Geranyl acetone 36. 45 0.57 Ci3:H,,0 194 93
28  HRWmLBE Bipyridine 40. 55 0.18 CyoHgN 150 90
29 ¥ JER Farnesol 40.79 0. 06 Ci5Hz0 222 84
30 KK Z=4B 1 Megastigmatrienonel 42.61 0. 14 Ci13H,;30 190 98
31 Kk =IBH 2 Megastigmatrienone? 43.59 0.96 Cy3H;50 190 99

32 K =4 M 3 Megastigmatrienone3 45. 45 0.12 Cy13H 50 190 93
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#x1
No. (AL tn/min w/% 2FR X7 & HALLE
Component Formula M:/Da Similarity
33 K=/ 4 Megastigmatrienone4 46. 14 0.9 Ci3H,;30 190 91
34 3-%4{k--% P 2R 3-Oxo-ionol 47. 28 0.13 Cy3H300; 208 91
35  FH BRI AE Benzyl benzoate 53. 54 0.28 C14H;:0: 212 93
36 W EB Z B Ethyl myristate 55.47 0.85 C1sHz:0; 25¢ 97
37 ¥ ¥ 4 Neophytadiene 57.74 39. 63 Cao1f3y 278 99
38 + 788 Z A% Ethyl pentadecylate 60. 44 0.7 Cy7H3, 02 270 98
39 ¥ Je B M Farnesyl acetone 61.49 .1 C1sH;300 262 96
40 FRHH MR F B Methyl naliniave 81.95 0.16 C17H30; 270 97
41 R Z N Ethyl Linolenate 63.8 0. 62 CisHa;0; 292 89
42 +ARBRZBE Ehyl palmitate 65.23 7.61 C1sHscO; 284 99
43 FEHIS Cembrene 67.53 0.19 CazoHso 270 80
44  +-£ B8 Z 5 Ethyl margarate 69.78 0.1 C1oH150: 298 87
45 WM Z ME Ethyl linoleate 72.62 1.42 CzoHa0; 308 99
46  WJKM Z® Ethyl linolenate 72. 89 3.74 C2HyO; 306 99
47  BEPEMR Z B Ethyl stearate 73.95 0. 45 C320H400; 312 98
B3t Total 86. 04
F2 HXRENTEZRZEAS
Table2 Main volatile components in yanmo concrete
No. ey tn/min w/% HFR X7’ *ﬁﬂ,{lﬁ
Component Formula M;/Da Similarity

1 Z B Ethanol 1.52 0.11 C;H:O 46 90
2 1 B Methanol 1.58 0.74 C:H;0s 46 83
3 Z M Acetic acid 1.73 0. 42 C,H,0; 60 90
4  ZMRZE Ethyl acetate 1.87 0. 05 C,H;0, 838 80
5 3-H ¥ T & 3-Methyl butanal 2.08 0.03 CsH,,0 86 91
6 2-H 3 T B 2-Methyl butanal 2.13 0.11 CsH,,0 86 79
7 1,2-N _#¥ 1,2-Propanediol 2. 67 2. 49 C3HzO 76 90
8 W ML B4 8 Valeral propanediol acetal 4.38 0.19 CsH,60, 144 78
9 W M E R 45 B Heptanal propanediol acetal 4.53 0. 06 C11H2,0; 186 79
10  Z=HHEIRN M Trimethyl cyclopentenone 4. 64 0.05 CgH,,0 124 79
11 1,3-T ZF¥ 1,3-Butanediol 5.72 0.27 CsH100; 90 80
12 T B Butyric acid 6. 94 0. 34 C4H;0; 161 78
13 H i Glycerin 8.09 7.06 C3H03 92 79
14 % Z.B¥ Phenethyl alcohol 11.25 0.07 CsHi100 122 91
15 Z BtEE# Acetyl pyrrole 12.6 0. 08 CsH/,NO 109 90
16  Z B8 Z & Ethyl levulinate 12.79 0. 086 C/Hiz05 144 78
17 ZHEIFZISE Trimethyl cyclopentenone 15. 93 0. 04 C¢H,,0 138 78
18 ¥R Y Saccharide derivant 17.16 0.42 CsH;0, 144 91
19 AT Menthol 19. 04 0. 41 CioHz,0 156 91
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#R2
No. &y s /min w/% 2FR X5 F B *Elwﬁ
Component Formula M. /Da Similarity
20 # R Benzoic acid 19. e C7H0; 122 84
21 L AER Safranal 20. 0.05 CioH1:0 150 95
22 5-REH AR 5-Hydroxymethyl furfural 22. 0.35 CeH03 126 91
23 % Z# Phenylacetic acid 24. 0.03 CgH;0, 136 90
24  JE&T Nicotine 29. 47.43 CiotinN, i62 94
25 #li i Solanone 31. 5.12 C1:H20 194
26 X% Damascenone 32, 2 0. 65 C:5in0 190 94
27 & =X Vanillin 32. 0.05 CsH;Os 152 82
28  _—# KIS M Daumascone 34. 0.07 Ci13Hz0 192 95
29 FM EHM Geranyl acetone 36. 0.26 Cy13H;,0 194 96
30 B-%% IR Beta-ionone 38. 0.09 CisHz00 192 94
31 KHE=#T4EY Megastigmatriene derivant 39 0. 06 Ci3H3z0 192 82
32 EEMLBE Bi-Pyridine 40. 0.52 CioHgN, 156 94
33 KAE =48 1 Megastigmatrienonel 42. 0. 31 C13H 30 190 99
34 1 = #5M 2 Megastigmatrienone2 43. 1. 68 C13H;e0 190 99
35 AH = M8 3 Megastigmatrienone3 45. 0.28 C13H,150 190 99
5 R P-EKRLE 45. 0.17 C1:HzO 208 93
3-Hydroxy-beta-Damascone
37 B 8E Dimethylbipyridine 45. 0. 06 CiaHi4 182 87
38 K1 =4 M 4 Megastigmatrienone4 46. 1.54 Ci3H 50 190 80
39 3-E-o- % F 228 3-Oxo-a-ionol 47. 0.57 C13Hz00; 208 94
40 A[# T Cotinine 50. 0. 09 C1oH12N,0 176 83
41 FEHEFR Benzyl benzoate 53. 1. 65 C1H120; 212 97
42 HFMH Elemene 56. 0.77 CisHzs 204 83
43  ¥i¥ — % Neophytadiene 57. 5.28 C2oH3g 278 99
44  ANEBH: %% 28 Hexhydropseudoionone 57. 0.19 C11Hz,0 268 80
45 % JE # VI Farnesyl acetone 61. 0.25 C1eH300 262 91
46 58 B8 B BE Methyl palmitate 61. 0.12 C17H340; 270 98
47  {E4E® Palmic acid 63. 0.13 C1sH3:0, 256 91
48  FEHI M Z A& Ethyl palmitate 65. 0. 36 C15H350; 284 99
49 PEHIM Cembrene 67. 0.75 CyzoHso 270 81
50 £ %8 — ¥ A Dioctyl adipate 76. 1. 42 C2Hy ;04 370 91
& if Total 81.37
3 NG y B el N 15 0 VB 2 371 =RE N
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