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[ Abstract] Objective To analyze and identify the volatile constituents in different
parts (flowers, stems and leaves) of Huai chrysanthemumin, and to lay a theoretical foundation
for the comprehensive utilization for it. Methods The volatile oil in different parts of Huai
chrysanthemumin were extracted by hydrodistillation, respectively. Their constituents were
analyzed by gas chromatography-mass spectrometry (GC-MS). The compounds were identified by
library search and literature screening. The relative percentage of each compound was obtained by
the area normalization method. The differences in their chemical compositions were analyzed by

Venn diagram, principal component analysis (PCA) and cluster heat map analysis. Results A total
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of 62 volatile chemical components were identified from different parts of Huai chrysanthemumin,
including monoterpenes, sesquiterpenes, and their derivatives, as well as a small amount of
aliphatic compounds. 32, 42 and 40 volatile components were detected from the flowers, stems and
flowers, respectively. Furthermore 17 volatile components were shared by three parts, whereas 5, 6
and 16 volatile components were unique to the flowers, stems and leaves, respectively. The results
of stoichiometric analysis showed that both PCA and cluster heat map analysis could separate the
flowers, stems and leaves, and their volatile components were different. Conclusion The types and
contents of the volatile oil in the stems, leaves and flowers of Huai chrysanthemumin have certain

variability, which provide a scientific basis for the further medicinal or industrial exploitation of

different parts of Huai chrysanthemumin.

[Keywords] Huai chrysanthemumin; Different parts; Volatile oil; Gas

chromatography-mass spectrometry; Chemometrics
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Table 1. Sources and parts of Huai chrysanthemumin
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Figure 1. The characteristics of volatile oils from different parts of Huai chrysanthemumin
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Figure 2. The total ion chromatogram in different batches of different parts of Huai chrysanthemumin
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Table 2. Analysis of volatile oil composition in different parts of Huai chrysanthemumin
{5 B s} ] XS SN (%)
e (min ) feaa I i yia it 2%
1 580  o-JRME CioH e 136 - 0.29+0.12 -
2 6.19  AEINHE CioHe 136 0.13 +0.05 0.18+0.11 -
3 6.93 J7 b CoHg 136 0.10 +0.06 0.64 +0.29 -
4 8.03  4-EME CioHe 136 0.33+0.13 0.39 +0.27 -
5 8.18 2,6, 7T-=HIRLZ ¢ C5Hog 184 - - 0.34 +0.42
6 825  UkTsyum CioH, 134 - 0.64 +0.29 -
7 8.44 FEEAR Fiki C,oH,s0 154 592+252  19.06+5.70 1.33+1.18
8 9.19 T C, Hy, 156 - - 0.82 +0.86
9 9.25 Fivitds CoH 136 0.58 +0.26 0.79 + 0.35 -
10 935 2,4, 6-—=HIEEZ Cy5Ho 184 - - 0.82 +0.86
11 1012 2-HE-1-2, 2, 3- = HIIEIRNI)-1-  CjoHyg 136 0.21+0.07 0.24 +0.08 0.07 +0.05
P
12 1173 (=)t C1oH 60 152 10.08 +2.98 3.72+0.92 0.44 +0.27
13 1221 PR3 F R — St CoH, 0,81 188 - - 0.23 +0.24
14 1238 KR CoH,50 154 - 1.30 £0.28 0.25+0.22
15 1271 (=)~ 4 i P CyoH 50 154 1.71 £0.47 2321038 0.40 + 0.33
16 13.09  FAVHEE CoH 50 154 1.71 +0.47 2.76 +0.56 0.79 + 0.66
17 14.84 1,1, 5, 6P F L CsH g 174 0.18+0.03 - -
18 15.58 2,6, 11-=H 3|~ C,sHy, 212 - - 0.80 + 0.95
19 1580  ZFRUKHTE CnHp0, 196 0.88+0.34 0.25+0.09 -
20 17.95 B RN HITE C,H,00, 196 2.79+1.10 1.01£0.21 0.46 £ 0.28
21 1845  FHTHE CyoH,0 152 - 0.15 +0.02 -
22 19.01 ES/N CysHa, 204 0.25+0.03 0.35 +0.07 0.12 +0.04
23 19.55 B-EEVE i CysH,, 204 - 0.20 +0.07 -
24 19.62  p-HiFE CysHa, 204 - - 0.54 +0.37
25 2074 B-LATHE CysHa, 204 2842045 2.69+0.77 0.93 +0.32
26 2205  JEt-EEE-3.5 CysHa, 204 0.23+0.06 0.19 +0.05 0.26 +0.17
27 2218  a-fifTE CysHa, 204 0.48x0.08 0.48 +0.10 -
28 2231 (E)-B-4x 5 WM CysHa, 204 3.22+0.69 0.95 + 0.04 3.40 =231
29 2249  Jifix-2, 4a, 5,6, 9a—7NA-3, 5,5, 9=V CsH,, 204 0.29+0.08 0.15 +0.03 0.40 + 0.34
B S S 7Y
30 23.04  S-HHAME CysH,, 204 - 0.34+0.10 0.36 +0.05
31 23.06  SEENhER CysH,, 204 0.56 £ 0.17 - -
32 2337 B CysHa, 204 3.39+0.72 411255 -
33 2344 a-FIEH CysHa, 202 - - 1.91+1.44
34 2403 o-TFITEE CysHa, 204 1.76 = 0.65 1.28 +0.24 1.88 +0.43
35 2424 -SRI CysHa, 204 - 0.34+0.10 -
36 2426  a-FGuEg CysHa, 204 0.5420.09 - -
37 2463  (Z,E)-oa-i%EME CysHa, 204 - 0.58 +0.20 0.48 +0.29
38 24.86 2, 4-RUTHIER C,,H,,0 206 - - 213+1.42
39 2494  (IR,4S,7S,8R, 11R)-2,2,4, 8-MUH % C,sH,0 222 0.54 +0.09 1.27+0.16 0.56 +0.51
= 5.3.1.04, 1)+ —ke-7-HE
40 2531 [y CsHa, 204 12.89+1.68 - -
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g Conin) (aEr/ BN 7 F= . % m o
41 2532 B-HUKIEG CysHa, 204 - 9.27 +0.83 6.60 +3.79
42 2777 Kbk CysH,,0 220 - 1.84 +0.35 0.91 +0.57
43 2801 fatbari CysH,,0 220 1.14+0.25 4.18 £0.78 1.91+1.05
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54 4066  (2E,13Z)-2, 13—+ /\kE TR -1 C1sHs,0 266 - - 0.73 +0.72
55 4092 FE A CsHs0 268 - - 0.84 +0.29
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