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Abstract: To analyze the constituents of the essential oils extracted from Hangzhou white

chrysanthemum, one of the commercial breeds coming from the flowers of Chrysanthemum
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morifolium, treated by sun-dried and sulfur-fumigated process, and to provide scientific
evaluation for its quality control. The essential oils of seven Hangzhou white chrysanthe-
mum samples were extracted by water-steam distillation and separated by GC capillary col-
umn chromatography. The contents of the components were quantitatively determined with
normalization method, and their chemical constituents were identified by GC/MS. The re-
sults showed that 64 constituents were separated and identified from the components of the
essential oils of seven Hangzhou white chrysanthemum samples, and they are mostly kinds
of different monoterpenoids and sesquiterpenoids compounds. The concentrations of a—pi-
nene (dextro), L-borneol, carvacrol and caryophyllene oxide after sulfur-fumigated process
were much lower than that before sulfur-fumigated process. On the contrary the concentra-
tions of (—)-alloaromadendrene and y-selinene were higher than that before. Thus, sulfur-
fumigated processing of Hangzhou white chrysanthemum should be strictly controlled.

Key words: Hangzhou white chrysanthemum; essential oils; sulfur-fumigated

process; GC/MS
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5 Table 1 The numbers and resources of
, Hangzhou white chrysanthemum samples
S s
2004 1
° 2
Chrysanthemum ,
mori folium Ramat. ,9~11 \
.. 8 2010 ¢ °
IGEEED! N !
4 2] 3 « ,
» ) 1.
0 , N 1.2.1 200 g
. . a . 2L , 2010  ( VIR
) XD ( ) .4 C
. 1.2.2 : HP-5MS(5%
.30.0 m X 250
1 pm X 0,25 pm); 200 C;
1.1 N : 50 C, 8 °C/min 140 °C,
Agilent 6890/5975B - 20 min, 6 °C/min 160 C, 20
G1701DAD. 03. 00. 611 H min, 10 °C/min 230 C; 1 pls
NISTO5 . ( > 99. 99%);
; 1.0 mL/min; 20+ 1,

;3 2 1.2.3 EIl )
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230 C, 150 C, 280 C,
1717.6 V, 70 eV, 2.1 GC/MS
m/z 44~550, ,
1.2.4 HP-5MS GC/MS ) 1.
, o GC/MS NIST
HS-GC/MS , 64
NISTO05 . ,
o , 2,
2
GC/MS
Table 2 Analysis of the main chemical components and their relative percentages
of essential oils from Hangzhou white chrysanthemum before
and after sulfur-fumigated process by GC/MS
/%
t/
min 1 2 3 4 5 6 7

1 4. 865 Furfural 96 C; H, 0O, 0.04 0.11 — 0.21 0.34 0.66 1.58
I e 106 CyHyp 002 - — — — — —

5-(1-Methylethylidene)-1, 3-cyclopentadiene
3 6. 786 (1IR)~(+)-a- aPinene(dextro) 136 CioHis 0.02 — — — — — —
4 7.654 6- -5= -2-  6-Methyl-5-hepten-2-one 126 CsH1. O — 0.02 — — — — —

1.6 -1,3.5-
oo 1,6-Dimethylhepta-1,3,5 triene 12 Ceths 015 = B B - B B
6 8. 146 (E,E)-2,4 (E,E)-2,4-Heptadienal 110 C:Hi10O 0.04 — - - - — —
7 8.684 Eucalyptol 154 CpHiO  —  — 0.033.03 — 0.07 0.72
8 8.812 Sabina ketone 138 CyHi, O 0.02 — — - - - -
9 9.072 -2- (E)-2-Octenal 126 CsHy1, O — 0.07 — - — — —
10 9.951 Nonanal 142 CoH130 — 0.09 — — — — —
11 10.952 (IR) -(+)- (1R)~(+)-Camphor 152 CioHi160O — 0.11 — - - - -
12 10.958 (—)- (—)-Camphor 152 CioHi60O — — 0.050.31 0.24 0.2 0.2
13 11.328 L-Borneol 154 CioHisO  1.16 0.25 0.47 0.75 0.33 1.08 1.03
14 11.514 4~ 4-Terpineol 154 CioHisO  0.31 — — 1.14 0.24 0.37 0.36
15 11.745  a a-Terpineol 154 CioHi50 — — 0.05 1.8 0.57 1.13 1.13
16 11.901 Myrtenol 152 CioHisO  0.06 — — — — — —
17 11.971 Safranal 150 CioH11O — 0.07 — — — — —

1,2,3,4  -1,1,6 1,2, 3, 4-Tetra-
18 12.295 174 Ci3Hys — 0.6 0.15 0.67 1.06 0.97 0.82

hydro-1,1,6-trimethyl-naphthalene
19 12.659 - trans-Chrysanthenyl acetate 194 Ci2HisO2  0.09 — 0.08 3.34 0.48 — —
20 13.921 Carvacrol 150 CioHi,O 0.09 — — - - - -
21 14.03 Acetic acid-bornyl ester 196 Ci2Hz00, 0.35 — 0.36 — 1.13 — —
22 14.05 L- L-Borneol acetate 196 Ci2H2002 — 0.26 — 3.82 — - -
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/%
¢/
min 1 2 3 4 5 6 7
23 14.233 Minacide 207  Ci2Hi7NO; 0.03 — — — — — —
24 14.748 2,4~ trans-2,4-Decadienal 152 CioHisO 0.11 0.15 — — — - -
25 16.102 n-Decanoic acid 172 CioH200, 0.72 2.13 — 0.54 — 0.95 0.23
26 17.097 o aTonol 194 Ci3H3 O — 0.18 — - - - —
27 17,400 1-(2, 6, 6-Trimethyl-1, 3-cyclohexadien-1- 190 CuHwO 0.04 — B B B B B
yD-2-buten-1-one
28 19.041 o a-Cedrene 204 Cis Hay 0.15 0.41 0.13 — - 0.1 —
29 19.319 2.,6- 2,6-Dimethylnaphthalene 156 Ci2Hys — 0.15 — — - - -
30 19.336  p- [-Caryophyllene 204 Cy5 Ha. 0.55 — 0.92 0.54 — 0.44 0.98
31 20.447 cis-Geranylacetone 194 Ci3H2 O — 0.14 — — — — —
32 20.453 194 Ci3H22O  0.13 — — - — — -
6,10-Dimethyl-( E)-5,9-undecadien-2-one
33 20.696 (2D)-p- (Z)--Farnesene 204 Ci5Hay — — 0.97 0.22 0.3 0.4 0.25
34 21.627 a— a~Amorphene 204 Cis Hyy — — 0.44 — — — 0.24
35 22.015 (—)-Alloaromadendrene 204 Cis Hay 0.10 0.63 0.68 0.29 0.54 1.33 1.33
36 22.316 p- B-Patchoulene 204 Ci5 Has — 0.63 — — 136 — —
37 22.333 (+)-a- (+)-a-Longipinene 204 Cy5 Hay — — 0.46 — — — —
38 22.565 a- a~Curcumene 202 Ci5 Ha 15.2 9.42 17.1 0.57 14.8 2.34 1.05
39 22.767 Germacrene 204 Cis He 0.62 — 0.65 — - - -
40 22.906  y- 7-Selinene 204 Cis Hay 0.18 0.88 0.51 2.88 0.29 1.53 0.73
41 23.08 - a-Bergamotene 204 Ci5 Hay 0.60 — 1.24 0.13 — — 0.13
42 23.143 - [-Selinene 204 Ci5 Hay — — 0.42 0.72 0.35 1.14 —
43 23.346 Zingiberene 204 Cis Hay 5.13 — 5.23 — 1.46 — —
44 23.774 Valencen 204 Cis Hay 0.06 0.08 0.43 0.09 0.57 0.13 0.15
45 23.872 Sulfur 191 Se — 0.71 — — — — —
46 24.289 - B-Bisabolene 204 Ci5 Hay 1.03 1.38 1.39 0.25 0.99 0.9 0.44
47 24.978  y- y-Muurolene 204 Cis Hyy 0.35 — 0.55 — 1.47 — 3.28
48 25.481 p- [-Sesquiphellandrene 204 Cis Hyy 1.56 — 2.26 2.52 — 4.71 3.12
49 31.116 Caryophyllene oxide 220 CisH»O  2.30 — — — — - —
50 32.771 Cedrol 222 CisHyO 2,71 1,11 — - — — —
51 33.986 (+)- Aromandendrene 204 Cis Hay 0.49 0.31 — - — — 0.03
52 34.582 p— AElemene 204 C15 Hay 1.38 — — — — 0.8 —
53  34.657 y- 7-Gurjunene 204 Cis Hay 0.13 0.42 7.48 0.57 0.86 7.38 4.76
54 34.715 (—)-Aristolene 204 Ci5 Hoy 0.97 — — — — — —
55 35.259 ) 204 Ci5 Hay 1.53 — 0.96 — — — -
(+)-Epi-Bicyclosesquiphellandrene
56  35.93 f-Caryophyllene alcohol 222 CisHysO  0.29 — — — — — —
57 36.017 Eremophilene 204 CisHyy — 0.27 — — — — —
58 36.179 - B-Guainene 204 Ci5 Hay 038 — — - - - -
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:/
min 1 2 4 5 6 7
59 36.445 a- a~Gurjunene 204 Ci5 Hay — 4.03 0.81 0.14 0.24 —
60 38.112 a-Bisabolol 222 CisHsO  1.11 — — — — 0.87
61 44.725 Benzyl benzoate 212 CiyH120, 0,18 — — 0.17 — 0.03
6,10,14- -2-
62 54.405 268 CisHs6 O — 0.59 — — — —
6,10,14-Trimethyl-2-pentadecanone
1, 2-Benzenedicarboxylicacid-
63 56.476 278 CisH220O4  0.13  — — — — —
bis(2-methylpropyl) ester
64 60.301 n-Hexadecanoic acid 256 CisH320, 0,19 11.1 0.38 — — — —
, I : 0. 0~20. 0 min; [[
:20. 0~40. 0 min; [I[
3 40~60. 4 min, 1,
56
I X IIx X
a8 e N 7 A
o 40
[}
g
=i 32
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.00 15. 00 25.00 35.00 45. 00 55.00
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1 GC/MS
Fig. 1 Overlay and sectional comparisons of typical GC/MS TIC on
the volatile constituents from Hangzhou white chrysanthemum before
and after sulfur-fumigated process
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