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Analysis of Volatile Components in Different Parts of Matricaria chamomilla by
HS-SPME-GC-MS

ZHAO Yi-fan, ZHANG Dong” , YANG Li-xin, WANG Kun, MA Yue, YANG Lan”
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract ] Objective; To analyze and compare the volatile components in different parts of Matricaria
chamomilla. Method: The optimum extraction conditions were selected by single factor experiment ( the solid
phase microextraction fiber head, the sample amount, the extraction temperature, the extraction time and the
desorption time) with headspace solid phase microextraction ( HS-SPME) method. The chemical compositions in
the volatile components extracted with this method from different parts of chamomile were determined by gas
chromatography-mass spectrometry (GC-MS) , and their relative mass fraction of each component was determined
by area normalization method. Result; The optimum extraction conditions were investigated with 7 major volatile
components as indicators. The solid phase microextraction fiber head was PDMS/DVB type; the sample amount was
0.5 g; the extraction temperature was 80 °C ; the extraction time was 10 min; and the desorption time was 1 min.
Furthermore, 66 volatile components in M. chamomilla were identified, and 40, 31, 27, 29 and 35 volatile
components respectively from the whole herb, flowers, roots, stems and leaves of M. chamomilla, accounting for
84.58% , 90.27% , 82.41% , 87.36% and 82. 10% of the total peak areas. Conclusion; The content of volatile

components ( calculated by the total peak areas) in different parts of M. chamomilla ranged from high to low:
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leaves > whole herb > flowers > stems > roots. There were 14 common components in all these parts and 25
common components between flowers and whole herb, accounting for 98% and 88% of the identified components in

flowers and whole herb respectively. Therefore, the experimental results provide the chemical basis for using the

whole herb of M. chamomilla as Uygur medicine.
[ Key words ]
PDMS; PDMS/DVB
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Table 1 Determination volatile oil of different parts of Matricaria chamomilla by HS-SPME-GC-MS %
3 iR TR £F 4 Sk T H A A [ A6
No. [iaeg ]
PDMS/DVB PA PDMS 0t LB yia 2% L
1 butanoic acid,anhydride T /i fif - 0.52 - - - - - -
2 propanoic acid,2-methyl-,2-methylpropyl ester 53 1 fig 53 T fig - - - 0.62 1.15 - - -
3 a-pinene a-J§ K 0.30 - 0.86 1.34 1.61 0.35 - -
4 2-propenoic acid, 2-methyl-, 2-methylpropyl ester H 3 5 45 R 5+ T g - - - 0.40 0.43 - - -
5 camphene % i - - - 0.51 0.34 - - -
6  2-butenoic acid,2-methyl-, (Z) g 3-2,3-= H 554k - 0.73 - - - 0.25 - -
7 2-propenoic acid,2-methyl-, oxiranylmethyl ester HI 3 P4 475 fi% 45 7K H- i fig - - - - - 0.22 - -
8 butanoic acid,2-methyl-,2-methylpropyl ester 2-H 3t T {2 -2 - — F 5 7 lif - - - 0.90 1.52 - - -
9 propanoic acid,2-methyl-,3-methylbutyl ester 2-H 37 2 -3 -H 3 T fig - - 0.31 0.41 - - -
10 propanoic acid,2-methyl-,2-methylbutyl ester 2-H 3 T 3L 57 T fR fig - - - 1.73 2.63 0.33 - -
11 isobutyric acid,2-methylbutyl ester 5 T 2 2-H 3£ T fig 0.24 - 0.59 - - - - -
12 cyclopropanecarboxylic acid,3-methylbutyl ester ¥ A ¥R R ,3-H 3 T L g 0.37 - 1.04 1.06 0.33 - -
13 ethyl 2-methylcyclopropanecarboxylate 2-Hl 3% 28 15 f¢ #& iR fig 1.38 0.73 1.56 6.838 6.36 1.94 1.33 0.89
14 vinyl butyrate 1F T R £ 5 g 0. 40 - - - - 0.55 - -
15 butanoic acid,3-methylbut-2-enyl ester 1-7 2 ,3-H J& T -2 -4 F fig 0. 46 - 0.54 - 0. 80 - 0.35 -
16 cyclobutanecarboxylic acid, cyclobutyl ester ¥ T & R 31 T fig 2.01 1.24 1.62 4.97 3.55 3.35 3.71 0.98
17 cyclopentane , nitro-fif§ 3 Ff % ¢ 0.23 - - - 0.27 0.46 0.66 -
18 butanoic acid,2-methyl-,3-methylbutyl ester 2-H 3t T iz -3-F %L T fig - - - 0.29 - - - 0.25
19 2-furanmethanol, tetrahydro-, acetate U H i Z, /% fig 3.06 3.14 1.74 - 0.79 3.48 0.64 -
20 butanoic acid,2-methyl-,2-methylbutyl ester 2-Hl 3 T iz -2 - Ff 3L T fif - - 0.58 1.56 1.54 - - 0.22
21 1,6-octadien-3-ol,3,7-dimethyl- 57 % i - 0.43 - - _ - _ -
22 nonanal - [ - - - - - 0.41 1.48
23 hexanoic acid ,2-methylpropyl ester C 8 T 1§ - 0.89 0.49 0.37 0.42 0.18 - -
24 propanoic acid,2-methyl-, hexyl ester 5 & ' fi§ 0.35 - 0.63 1.17 0.66 0.49 0.34 0.30
25 3-cyclopentene-1-acetaldehyde 2,2 ,3-trimethyl- ¢ fi5 4 fi 0. 80 0.40 0.86 - 0.29 1.06 - -
26 2-propenoic acid , 2-methyl-, ( tetrahydro2-furanyl) methyl ester 1375 6.61  7.98 1.74 0.92 1.78 6.40 2.17 0.54
70 TR U S B T
27 bicyclo[ 3. 1. 1 ] heptan-3-ol, 6 , 6-dimethyl-2-methylene-, [ 1S-( 1o, 3e, 11.68  14.08 12.54 7.48 7.59 13.90 6.83 4.76
Sa)]-( =) - RaU-H 7 0 B
28 eyclopropanecarboxylic acid,4-methylpentyl ester BR7 % s 4-H ALk 3L g 1.18 - 142 2,16 1.17 1.45 1.20 0.94
29 ethyl 1-methylcyclopropanecarboxylate 1-H1 3L 38 75 e -1-F ik 2 g 3.55 1.40 3.99 6.48 6.00 4.49 4.45 3.18
30 camphene hydrate 7K & 3% ¥ 0.72 0.77 1.50 - - - - -
31 2(10) -pinen-3-one 2 (10) -J& K5 -3 -l 10. 74 9.96 13.86 10.87 10.95 13.03 7.41 4.95
32 bicyclo[ 2. 2. 1 ] heptan-2-ol,1,7,7-trimethyl-, (1S-endo)- VK5 0.61 0.67 0.97 0.49 0.55 0.69 - -
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3 BRI £ 4 Sk W H 2 A [ B AL
No. wEw
PDMS/DVB  PA PDMS M  4H £ ES R
33 isobutyl 3-hydroxy-2-methylenebutanoate 5 T % 3-32 F:-2- 3L T 0.41 0.70 - - - 0.40 - -
2 ik
34 3-methyl-2-butenoic acid, 3-methylbut-2-enyl ester 3-FF 3L 2- T }5fz, 3- 2.38 1.20 1.77 1.13 2.10 2.72 4.54 1.38
FEE T 2 - ik g
35 bicyclo[ 3. 1. 1 ] hept-2-ene-2-carboxaldehyde, 6 ,6-dimethyl- Bk 4> U 4 fi 3.32 3.05 3.26 1.91 2.06 3.36 1.66 1.15
36 bicyclo[ 3. 1. 1 ] hept-2-ene-2-methanol , 6, 6-dimethyl-6,6-— H £t 28 1.19 1.46 1.13 0.40 0.53 1.56 0.6l -
[3. L 1] BE2-45-2-H s
37 decanal Z% [ - - - - - - - 0.79
38 bicyclo[ 3. 1. 1 Jhept-3-en-2-one 4,6 ,6-trimethyl-( 1.S) - L ¥ffi £ /75 i - - - 0. 40 - - - -
39 isopentyl hexanoate % 5 % g - - - 0.35 - - - -
40 2-hydroxy-2-methyl-but-3-enyl 2-methyl-2 ( Z) -butenoate 2-¥3 3£-2-F - 17. 90 20.59 12.31 6.73 7.92 13.42 11.25 6.52
T35 2-HIE2(Z) - T IR e
41 3-methyl-2-butenoic acid, pentadecyl ester 3-H JL-2- T g -+ Ll FEfig  10. 35 5.81 12.13 17.01 10.39 9.80 17.82 13.81
42 (1R,2R,3S,5R)-( - )-2,3-pinanediol (1R,2R,3S,5R)-( -)-2,3-38 0.72 0.41 0.63 - - - - -
P
43 (=) -trans-pinocarvyl acetate - - 0.52 - - - - -
44 decanoic acid, methyl ester 3% iR F [ig 4. 30 2.85 6.05 0.29 1.19 3.24 6.11 1.34
45  4-methyl-5-decanol 4-F 3L -5-3% - 4.20 2.15 - 0.27 1.39 - -
46 hexane, 1 -( hexyloxy) -2-methyl 1- ( &% %) -2-F k- k¢ 0. 60 0.79 0.70 - - 0.33 0.37 -
47 decanoic acid, ethyl ester 2% Jig 2 [ig 0.21 - - - - 0.21 - -
48  tetradecane 1F - PUkE - - - - - - - 0.6l
49 1,4-methanoazulene, decahydro-4,8,8-trimethyl-9-methylene-[ 1S-(1a, 0.18 - 0.54 0.20 0.34 - 0.59 1.80
3a8,4a,8a8) |- KM
50 caryophyllene A5 17 0.16 - — _ — _ _ _
51 1,6,10-dodecatriene,7,11-dimethyl-3-methylene B-4: & W ki 0.44 0.46 0.86 0.28 0.79 0.32 1.33 -
52 germacrene D 7 T4 0.87 0.48 1.50 0.47 0.82 0.55 2.20 0.86
53 pentadecane + 1% - - - - - - 0.43 0.49
54 3-buten-2-one, 4-( 2-hydroxy-2, 6, 6-trimethylcyclohexyl ) 4-(2-#% %k-2, - - - 0.47 1.33 - - 23.47
6,6-=H B HL) -3-T I -2-i
55 (- ) -spathulenol f (5 i 0.24 - - - - - - -
56  a-bisabolol -7 25 i - - - 0.32 0.28 - 0.43 -
57  hexadecane I+ 75k 0.16 - 0.48 - - - 036 -
58 epiglobulol ¥R i #i¢ i 0.29 - 0.55 - - - - -
59 longifolenaldehyde : I fi% 0. 46 0.75 0.85 - - - 0.74 -
60 pentadecanoic acid, methyl ester + T %% R FH i - - - - - - - 0.26
61 2-pentadecanone 6,10, 14-trimethyl 6,10 ,14-= H 32 -1 H_ b il - - - 1.11 0.71 - 1.40 1.58
62 1 -pentadecanamine , N, N-dimethyl N, N-—"F 3L 1-+ H f ik - - 0.52 - - - - -
63 hexadecanoic acid, methyl ester £z & B i 0.23 0.36 0.47 0.54 2.08 - 5.59 5.45
64 hexadecanoic acid, ethyl ester ¥Z 4 2 £, fif - - - - - - - 0.23
65  9,12-octadecadienoic acid (Z,Z)-,methyl ester WV il i H fig - - - - 1.20 - 1.89 4.19
66 9,12, 15-octadecatrienoic acid, methyl ester, (Z,Z,Z)- WK H ff - - - - 0.70 - - -

S =T R

3.1.2  PDMS/DVB £} 4t 3k 2 W A5 1R o fk L PR [ (V0 S0ME B £ R W , PP Bk P 1 IO S0
PDMS/DVB £F 43k , Z M7 L0, DL 7 A B2k FR, ()-SRl & e, - SR I - 1- 1R &
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30 min) , fi# W2 BB E] (1,2 ,3 min) AT BRI R B 42

A B AR A IR M FRFE R 0.5 g, AR U
BE 80 °C ,# Huat[a] 10 min, f# W2 BFH A 8] 1 min,
.13 VEHAAFEFRAL M E  FRIBCGE T2 A [H
TR 0.5 g(id 5 50 ) , & T 20 mL ZHER T A
HERER R, N 5 2 B R 22 A A 3 1) [ A R AR T
LR L AH AT A, T 80 C R TS 2 ML 10 min,
By, o B A A 68 3% AR (250 °C) i W R
1 min, #4757 GC-MS 43 ¥,

PDMS/DVB £ 4 3k 7 7 1 35 A 7] 8 r H %8 5

R 56 A, 3 I % i H A A A8 R
25 MR R 4 40,31,27,29,35 A, 53 ) G 4
Yo IR 4 20 T FR B 84. 58% ,90.27% ,82.41% ,
87.36% ,82.10%
3.2 BHE TEH A AR AL K A S
FURAR R > 8 > 48 > 28 > MR WA
B FRER R A, FEA (- ) - FT
Pt 298 BE-2- TP - T30 B2 2 (7)) -T 4 e
B ,2(10) -JR ¥ -3 -1, 3-H FE2- T J5 R -+ F e B I
- GE-1-H R O R4 . R 4-(2-38 5826,
6-—HERCH)3-TH-2-BM &R, E51%
PRI B2 A o AN R ER AL R] A g
14 4>, 5400 & G 143 30 A4S, & 4 A
AR AL . 65 2R S A B 25 B, 2 5 i AR
54 Brp M E L B B 98% ,88% , A DL 4
TN AL T A W B -

WS g 45 R 5 SCER [ 12,14 ] vhokg i 48 & P 43
OB, B8 A a- B2, B-4 B WM, a- TR I 55 1 o7
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