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[Abstract]  Objective: To analyze the volatile constituents from aerial part of Carpesium abrotanoides by solid-phase
microextraction (SPME)-GC/MS. Methods: The volatile constituents were analyzed by four different SPME extraction heads
(DVB/PDMS, CAR/PDMS, PDMS and PA) under the optimum conditions. Results: A total of 135 volatile constituents were
identified. 88, 77, 56 and 42 compounds were detected by DVB/PDMS, CAR/PDMS, PDMS and PA, respectively. Among
them, esters and sesquiterpenes were the mainly types in the volatile constituents. Conclusion; SPME-GC/MS can be used to
analyze the types of volatile constituents and their relative contents, which was of great significance to the further study of
C. abrotanoides.
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T8k, S AR A A AL 5 % H DVB/PDMS >
CAR/PDMS > PDMS > PA,

#*1 GC/MS HBENEEZBEEERBULEY

ig=; 2F /A FR  DVB/PDMS CAR/PDMS PDMS  PA  {hA¥2kH
1 2-Z3£C % 2-Ethylhexanol CgH O 0.08 0.38 N.D N.D  ffnfg
2 1 -3 4753 -1 1-Octen-3-ol CgH;s0 0.09 0.68 N.D N.D A
3 3, 7-TWJEEE2-FE 3, 7-dimethyl-octen-2-ol CioHyO0 0.01 0.20 N.D ND REfE:
4 1-T-45-3-FE 1-Nonen-3-ol CoH 50 0.06 0. 88 N.D N.D  Rifgfnfg
5  [EE2-Buten-1-o0l C,Hz0 0.01 N. D N.D N.D  RHfFnE
6 FEREIE 7, FR TS Linalool acetate Cy,Hy 0, 0.16 N.D N.D N.D AN A
7 RA-BACLAEE trans-Nerolidol Cy5H,0 1.04 N.D N.D 241 g
8 2, 6-"HJEME2, 6-dimethylcyclohexanol CgHy0 N. D 0.20 N.D N.D  RHyFE
9 JBC-BEAEAUEE cis-Nerolidol C1sHy O N.D 0.44 1.56 N.D  Rifyfip
10 ZEHIEE Phenylmethanol C,HgO 0.29 N. D N.D 0.71 i
11 JEZ [ Phenethyl alcohol CgH,,0 0.27 0. 54 0.02 N.D  J5Em
12 3, 4-"HI-6-Z HEHEW 3, 4-dimethyl-6-ethylphenol CyoH,,0 0.08 N. D N.D N.D  FfmE
13 2, 5-"Z3¥EH 2, 5-diethylphenol CyoH,0 0.19 N.D N.D N.D iR
14 3-J7 P9 L2-H 4 JL 2 3-allyl-2-methoxyphenol CioHp, 0, 1.73 N.D N.D 10.59  F5fE
15 2,3,5, 6-PUHILHEm 2, 3, 5, 6-tetramethylphenol CyoH,,0 0. 84 N. D N.D N.D  FfFmE
16 B Thymol CyoH,0 N. D 0. 06 N.D N.D i
17 3-H3E4-F R EEZEB} 3-methyl4-isopropylphenol C,oH,,0 N. D 0.94 0.79 N.D  FHEE
18 FHHy Carvacrol CyH,,0 N. D N. D N.D 0.37  FfmE
19  EC 3L IEHEE 1-hexoxyheptane Ci3Hy O 0.16 0.17 N.D N.D Tk
20 2-5EP3E-5-H1 KL ik 2-isopropyl-5-methylanisole C; HigO 0.13 N.D N.D N.D fik
21 1-FBE-1-(2 - F 4 BRI ) - 207 1-methyl-1-(2-methoxyphenyl ) -ethene ~ CjoH,, 0 N. D N. D N.D 0.20 fik
22 IECJEIEFEE 1-hexoxyoctane Cy,Hy0 N. D N. D 0.03 N.D fik
23 SRR Isophorone CoH,, 0 0. 06 0.19 N.D N.D i
24 2,6, 6-=H 23R -1, 4-—Fd 2, 6, 6-trimethyl-2-cyclohexene- CoH;,0, 0.08 0.15 N.D N.D il
1, 4-dione
25 - HU 44T cis-pyrethrone C; H,O 0.33 N. D N.D N.D T
26 Hifii Phytone CisHy60 0.20 0. 04 0.39  0.76 i
27 HISLPHR 6-methyl-5-hepten-2-one CgH,, 0 N. D 0.33 N.D N.D i
28 2,2, 6-=HI L1, 45 "] 2, 2, 6-trimethyl-1, 4-cyclohexanedi- CoH,,0, N. D 0.09 N.D N.D i
one
29 2, 2-THIK:-3-BEfi 2, 2-dimethylheptan-3-one CyHy50 N. D N. D N.D 0.07 i
30 4-(1, 2-T L3RR 2-0 3 ) - T 42 4-(1, 2-dimethyl-cyclopent2-  C;; H 3O N. D N. D 0.07 N.D fiil
enyl ) -butan-2-one
31 IESE¥ Octanal CgH,60 0. 02 0.25 N.D N.D i
32 K[ Phenylacetaldehyde CgH O 0. 04 N.D N.D N.D fi%
33 R 2-FHEEE trans-Oct-2-enal CgH,, 0 0.05 0.38 N.D N.D i
34 T Nonanal CoH ;O 0.25 0.72 0.04 N.D [
35  PIMEfE Cinnamaldehyde CyHg 0 0.17 N.D N.D N.D fi%
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F1(%)
R P2 /A FRA  DVB/PDMS CAR/PDMS PDMS  PA  {ha#s
36 4-(2-H £ 3P O-1-0% 35 ) - T 205 % 4-( 2-methyleyclohex-1-enyl ) -but- €, H 60 2.79 2.12 N.D 3.9 23
2-enal
37 +— Undecanal C; HyO 0. 06 N.D N.D N.D i
38 (Z2)-9-1PUBMETE (Z) 9-Tetradecenol C14Hy 0 0. 30 N. D 0.31 N.D it
39 (E)-2-Piis(E) 2-Heptenal C;H,0 N.D 0.20 N.D N.D [
40  ZEHIE Benzaldehyde C,H0 N. D 0.31 N.D N.D i
41k, k2, 4-BF RS trans, trans-2, 4-heptadienal C;H,,0 N. D 0.16 N.D N.D it
42 J A RERE trans-cinnamaldehyde CoHgO N. D 0.51 N.D 0.97 3
43 i Hexanoic acid CeH,, 0, 0. 14 0. 65 N.D 0.66 i3
44 Jx3-3-CUER trans-3-Hexenoic acid CeH,0, 0.05 N.D N.D 0.14 iy
45 RR2-CHFER trans2-Hexenoic acid CeH,00, 0.03 0.16 N.D 0.27 i
46 1F T/ Pelargonic acid CoH,50, 0.12 N.D 0.05 2.13 iz
47 3-HI 3 ER 3-methylvaleric acid CeH), 0, N.D 0.13 N.D 011 i
48 10, 12-Z HER ZHER 10, 12-pentacosadiynoic acid CysHyp 0, N. D N. D N.D 0.84 7y
49  NILPY R 2-propylmalonic acid CeH, 0,4 N.D N.D 0.03 N.D [id
50 S TERFAM T Geranyl isobutyrate CyH,0,  19.19 10.59  22.29 15.48 i
51 PiFRFENE Geranyl propionate C;3Hp0, 1156 4.16 18.34 N.D g
52 3-H T R-1-4 -1, 5-— F 3£4-C /% 5 3-methyl-butanoicacid-1-  C5Hys 0, 3.53 1.28 5.83 N.D fi
ethenyl-1, 5-dimethyl-4-hexenylester
53 4FZE " HIER — % TlS Diisobutyl phthalate C,sHy,O0, 0.03 N. D 0.04 N.D fig
54 AT Z EERS 4-hydroxybutyric acid C,Hg 04 N. D 0.22 N.D N.D L5
55  ZFRT &R Eugenol Acetate CpHy, 05 N. D 1.20 0.65 N.D [
56 2, 4- SR ZENS Toluene2, 4-diisocyanate CoHgN, 0, N. D N. D N.D 3.6l P
57 5fEEE Linalool CioH;50 0.51 1.24 0.08 0.46 L
58 JuMifimE R-a-campholenaldehyde CioHig0 0.02 0.18 N.D ND R
59 (8) M- T Y B B (S) -cis-Verbenol CioHi60 0.10 N.D N.D ND L
60  TfHEE Menthol CioHy 0 0.07 N.D N.D N.D i
61 (=) 4-MF (- )-Terpinens-ol CioHis0 0.04 N.D N.D ND R
62 a-FAIEE a-Terpineol CioH,;s0 0. 07 N.D N.D N.D i
63 2, 3-T4-2, 2, 6-Z=HIEEZEH [ Safranal CyH, 0 0.42 0.58 N.D N.D i
64  FFFEYERA Pmocatveme CyoH,40 0.05 N.D N.D ND s
65  2-MNHL-6-H FEFE ) 2-methyl-6-prop-2-enylphenol CypH,0 0.12 N. D N.D N.D PG
66 HEAEHEE Nerol CioH,;30 4.46 4.33 1.16  5.23 B
67  ME-FEERE cis-citral CioH60 0.13 N.D N.D N.D FRLIR
68 (+)-a-JEKE( +)-a-pinene CioHye N.D 0.31 0.05 N.D TS
69  ( +)-FEEE( +)-neomenthol CipHyO0 N. D 0.07 N.D N.D i
70 A-TEHEEEL 4-terpineol CipH;50 N. D 0. 06 N.D ND BT
71 a-#AIMIEE a-terpineol CioH 50 N.D 0.12 N.D N.D i
72 EJE R Berbenone CyoH,,0 N. D 0. 06 N.D N.D N
73 3, 4-ZIHE 3, 4-diethylphenol CioHy0 N. D 0.01 N.D N.D FR
74 3, 3-THIE-1-9E45 3, 3-dimethyl-1-octene CioHy N. D N.D 0.02 N.D P
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F1(%)

F5 F#F /yF3i%  DVB/PDMS CAR/PDMS PDMS  PA  fb4iaem
75 (=)o BEATIN ( ) -a-cubebene CisHy 0.12 0.17  0.04 ND  fFFis
76 (+)-BRFELEM( +) -cycloisosativene CysHyy 0.35 0. 61 0.29 N.D  fFLi
77 (=) -a g ( - ) -a-pinene CysHy, 1.79 3.24 151 0.54  f&pif
78 BT B-bourbonene CisHay 0.26 0.30 017 N.D {5k
79 BMEH B-elemene CisHyy 1. 69 0.13 L5100 102 fFi
80  B-fif 4 B-caryophyllene CysHy 5.38 8.21 5.00  1.85  fEEWE
81 a-Bh FAIE a-bergamotene CisHa 0.85 131 0.82 N.D  fkik
82 W -B-4x G cis-B-farnesene CisHyy 0.58 N. D 0.71 N.D i
83 - a-humulene CysHy, 1.29 1.81 1.25 0.56 152005
84  ( -)-B-FFE R ( - ) B-santalene CisHy, 0. 90 1. 14 0.14 N.D {5
85 oy =i a-gurjunene CisHyy 0.71 0.93 0.61 N.D f 2l
86  ffli R % Eremophilene CisHy, 3.36 4.18 ND ND 5L
87 (=)o ARBHE( — ) -o-muurolene CisHy, 0.41 0.80 0.2 N.D  fEiE
88 (S)-B-MBLZ i (S)-B-bisabolene CisHy 0.68 0.38  0.69 0.43  fpif
89 1-5PN HL7-F B 4-W) 1 JE- /NS 28 1-isopropyl-7-methyl-4-methylene-oc-  CysHyy 0.39 0.29 0.46 N.D 5l

tahydronaphthalene
90 a-AZfi a-panasinsanene CisHy, 0.62 0.7 0.66 ND {5k
91 d-kE#AME d-cadinene CisHyy 4. 68 4.81 559 2.80 5L
92 (-)-KEAHER( -)-calamenene CisHy 0.08 N.D N.D N.D  f5kiE
93 - KE i a-muurolene CisHy 0. 05 N. D N.D N.D  fkiE
94 (+)-a-HEFHM( +)-a-calacorene C,sHy 0.11 0.15 N.D N.D fE 1%
95 (+)-FHHM( +)-aromadendrene CisHy, 0.57 0. 56 N.D N.D  fzkif
96 RLEZEF Espatulenol CysH,, 0 0.49 N.D N.D N.D fi2li
97  F7# ( - )-Caryophyllene oxide CisHy O 2.77 2.99 4.30 3.83 £l
98 (+)-ZHi Cedrol CistpsO 0.2 0.04 024 ND  fFEiE
99 FRAEALIEFEM 1l Humulene epoxide 11 C5H,,0 0. 64 0.52 0.94 1.20  fHpiE

100 A-EEfEHiE A-cadinol Ci5Hy0 0.38 0.23 0.47  0.72 5k
101 -7 (11) -J5-4-FE Eudesm-7 (11) -en<4-ol C5Hy0 0.85 0. 68 .26 2.43  fEpiE
102 5-#if5 M 6-elemene CisHy, N. D 0.08 N.D N.D £ 1%
103 1, 7-ZHIET-(4-H 3300 D-Z3F [2.2.1.0(2, 6)] ek 1,7- CisHy N. D 0.76 0.35 N.D {5k

dimethyl-7-(4-methyl-3-pentenyl ) -tricyclo [2.2.1.0(2, 6) ] heptane

104 a-JFF i a-selinene CisHyy N. D 1.21 0.99 N.D  fFFiE
105 FkHH( - ) -allo-Aromadendrene CisHy N.D N.D 3.38 177 fELiE
106 (+)-B-/FTHi( +)-B-selinene CisHy N.D N. D N.D 0.8 {5k
107 (+)-y-i 2545 ( + ) -y-gurjunene CysHy N. D N.D 0.71 N.D 5 i
108 2-1F 3L IR 2-propylfurane C,H,,0 0.03 N.D N.D N.D ZEAGY
109 y-C K y-caprolactone CeH,00, 0.03 N.D N.D N.D ZMbaw
110 1, 2-3F49-24%5 1, 2-epoxy-9-decene CyoH,50 0.11 N. D N.D ND ZEHEY
111 IF RS, 2-0K IR 2-hexanoylfuran CyoH,,0, 11.2 16.92 3.30  12.88 ZIMLEW
112 10-H13£1% 2 10-methyloxecan-2-one CpHig0,  0.11 0.20 0.06 N.D Zfbay
113 — SRk NS Dihydroactinidiolide C He0,  0.36 N.D 0.45 0.75 ZHLEY
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F1(%)
B A /A FRA  DVB/PDMS CAR/PDMS PDMS  PA  {ha#s
114 o, o-5-=HE-5-Z I3 AL -2- B cis-ce, o, S-trimethyl5- CjoH;50, N.D 0.45 N.D N.D ZHEY
vinyltetrahydrofuran-2-methanol
115 3-¥3LuEnE 3-hydroxypyridine CsH;NO 0.08 0.02 N.D  ND HFRMLEY
116 2, 5-"HEHA-ZIHKAM 2, 5-dimethoxy-4-ethylamphetamine C3Hy NO, 0. 66 0.42 N.D ND FHEMLEY
117 N, N-—H S Fki-1- N, N-dimethylpentadecan-1-amine C;;HyN 0.02 N.D 0.25 N.D HFHEMAEY
118  #UT M t-butylamine C4H N N.D 0.02 N.D ND FHHALEY
119 RT3 FABE AT 4% Azo-t-butane CgHigN, N.D N.D N.D 0.17 EFIEY
120 2-Z LN 2-acetylpyrrole C¢H,NO N. D N.D N.D 0.08 JAMLEY
121 S-HEdE-2, 4-— 1 3Ll g -3-H1 Ji§ S-formyl-2, 4-dimethyl-pyrrol-3-car- CgHgN,O N. D N. D N.D  9.47 ZHEMAEY
bonitril
122 6-% 3t +—#: 6-aminoundecane Cy HysN N.D N.D 0.09 N.D {HHEMLEY
123 (2, 6, 6-=HIILIFCM-1-38) -FILRE R (2, 6, 6-trimethyleyclohex- CigHy, 0,8 0.43 0.63 0.3 N.D EHEY
en-1-yl) -methylsulfonylbenzene
124 2-( H#fidE) Z % 2-methylsulfanylethanamine C3HgNS N.D N.D N.D 0.19 &E#HEY
125 2% Naphthalene CioHg 0.21 0.05 N.D N.D F&EHMLEY
126 20T H-1, 4-—H 4 3% 2-1-butyl-1, 4-dimethoxybenzene CjpHy50, 1.37 1.00 0.66 N.D JFFEFIEALEY
127 9-\F.H 372 9-methylidenefluorene C,Hy N.D 0.04 N.D N. D FEHEEY
128  5-2.562, 4- " HIJLEF2-4% 5-ethyl2, 4-dimethylhept-2-ene Cy Hy, 0.13 N. D N.D N.D ik
129 «-:WeM a-farnesene CisHy, 0.13 N. D 0. 08 N.D Iz
130 1, 3, 3-ZHIE2-Z 0 B-1-3F O 45 1, 3, 3-trimethyl-2-vinyl-1-cyclo- C;;Hyg N. D N.D 0.05 N.D Wi
hexene
131 1-HEE2, 4-Z(1- R 205 4E) - 3R O BE 1-methyl-2, 4-bis (1-methylvi- C;3Hy, N. D N.D 0.19 N.D Je ke
nyl) -cyclohexane
132 3-2,3L4-H 3O % 3-ethyl4-methylhexane CoHy N. D N.D N.D 0.19 R
133 3, 7-ZHI:T-4:3, 7-dimethylnonane Cy Hyy N.D N. D 0.03 N.D b5
134 2-J+ 4% 2-Br-dodecan Cy HpsBr 0.08 N.D N.D ND 7]
135 1-J-2-F1 3£ T 4% 1-Br-2-Methylbutane CsH,; Br N. D N.D 0.03 N.D (&7

e N D FrmRR )

&2 47 SPME FEELHABMBENSEFNHB LR

ko AT (% ) /% H
ES i fik i 3 i i Wil PR 25MEaY e RAR/AK
DVB/PDMS 4.85/13 0.29/2 0.67/4 3.68/8 0.34/4 34.31/4 5.99/11 30.21/27 11.84/6 3.11/9 95.29/88
CAR/PDMS 4.32/9 0.17/1 0.8/5 4.65/8 0.94/3 17.45/5 6.96/10 36.25/26 17.57/3 2.18/7 91.29/77
PDMS 2.37/3 0.03/1 0.46/2 0.35/2 0.08/2 47.15/5 1.31/4 32.31/25 3.81/3 1.72/9 89. 59/56
PA 14.08/4 0.2/1 0.83/2 4.93/2 4.15/6 19.09/2 5.69/2 17.97/12  13.63/2 10. 1/5 90. 67/42

4 il SPME Ak L RGN T 15 MMES 9

MEELERS) , ks [ (- )-a-iRM . B . B-
MIZE CHEAR) , BRSO T RRA IR , il OF e AT o5 . (S) -B-RHECZ M . ARG . 1
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P12 . SRS IRRRS 11, A-BERS HREERIRET7 (11)-
FieA-E) 1, ZRFRALA Y CIE R IE 2-0k i) . ook
DVB/PDMS FE I K 0 145 2 9 3 55 0 41 5 T R
FOFA(19.19% ) | IR AR (11.56% ) | {7 RE
(4.46% ) . B-TiTHE(5.38% ) . d-HERAA (4. 68% ) |
TE X3 2-0k IR (11.20% ) ; CAR/PDMS £ B 3k #;
U B AT S T AR I (10.59% ) . 7
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