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[ Abstract] Objective: To analyze and compare the headspace solid-phase microextraction methods ( PA,
PDMS, and PDMS-DVB) on adsorption property of volatile compounds in the dried whole plants of Hedyotis
diffusa, and then compare them with traditional steam and distillation coupling with gas chromatography-mass
spectrometry (SD-GC-MS). Method: Three types of SPME fibers including PDMS, PDMS-DVB and PA as well as
steam distillation method were used for extraction, and GS-MS was combined for determination of the contents of
volatile compounds. Result: The 50 compounds were identified by using PA method; 51 compounds were
identified by using PDMS-DVB; 18 compounds were identified by using PDMS; and 41 components were identified
by using SD-GC-MS. As compared with SPME method, PA method had the highest similarity, with 21 common
components; followed by PDMS-DVB (15 common components) and PDMS (6 common components); 16
components were not identified by SPME method. Conclusion: HP-SPME-GC-MS is a simple, rapid and effective
method for detecting the volatile components in H. diffusa, but cannot completely take the place of SD-GC-MS
method.
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Table 1 Analysis volatile components in Hedyotis diffusa
A X U T AR/ %
No. i ¥Wix e
PA PDMS-DVB PDMS SD
1 F5 FEEE linalool C,oH;s0 - 0.75 - 2.51
2 F nonanal CoH, 0 - 2.44 - _
3 KK borneol CpoH 0 13.52 10. 59 2,70 11.51
4 % naphthalene €, Hy - 1.50 - -
5 « ) ad-= F L3R O B-1-H BE o, ad-uimethyl3-cyclohexene- €,y H 0 1.5 3.07 - 0. 80
1-methanol
6 ZL 1 decanal C,oH,, O - 0.71 - -
7 2,3-T A IFENG 2 ,3-dihydro-benzofuran CyH 0 - - - 2.46
8 3,4,4a,5,6,7-75%-1,1,4a-= H 3 3,4, 4a,5,6,7-hexahydro-1,1,  C,3HyO - - - 2.49
4a-trimethyl-2 (1H) -25 2 (1H) -naphthalenone
9 2,4- T REMEE-1-1 23 2 4-diisocyanato-1-methyl-benzene CyH(N,0, - - 0.72 -
10 T-fi% nonanoic acid CyH 40, 0.98 - - -
11 4-(1-H 3 2,3 ) - EE 4-(1-methylethyl) -benzenemethanol C,,H,,0 0. 65 1.54 - -
12 1-H 5 - 1-methyl-nonanal C, Hy - 0.83 - -
13 TFF+=% videcane Cyy Hyg - 1.51 - -
14 Xt ZH A AW 2-methoxy-4-vinylphenol CyH,,0, - - - 6. 66
15 (2E,68)2,6-— B 2 ,7-% —4-1,6-— [ (2£,65) 2,6-dimethyl-  C,oH,4 0, 0.37 - - -
2 7-octadiene-1 ,6-diol
16 2,6,11,15-PUH -+ X% 2,6,11,15- tetramethyl-hexadecane CyoHyy - 0.51 - -
17 1-%iE 17k 1-chloro-hexadecane €, Hy C _ 0.51 _ _
18 B-K ] B-damascenone C3;H;s0 - - - 1.10
19 10- 2, it H 36-3-¥ 4 10-( acetylmethyl) -3-carene C,Hy 0, - - - 0.76
20 1E+ P 45E tetradecane C,,Hy - 3.79 - -
21 fEWiBR camphorquinone CH,,0, 1.15 0.70 - -
22 2-F JE3-( 4T O OEE )-HF © Bl 2-methyl3-( 4- C, H,,0, 1.89 - - -
hydroxybutyl) -cyclohexanone
23 78 IE-Bf 7-hydroxy-1-indanone CoH, 0, - 1. 41 - -
24 IE+ [ dodecanal C,H,,0 - 1. 49 - _
25 1,4-BRCL4E I 1, 4-cyclohexanedimethanol CyH,60, 0.55 - - -
26 2,6-= 0 -1-FF O H5-1-FE Z, B2 {5 2, 6-dimethyl-1-cyclohexen-1-  C,oH,,0, - - - 0. 66
ol, acetate
27 6,10- =1 35 9| — 4 — #5-2-F 6, 10-dimethyl-5,9-undecadien-  C,;H,,0 0. 80 3.93 - 1.23
2-one
28 4,6-ZHIRIE+ 4% 4,6-dimethyl-dodecane CyyHap - 0.81 - -
29 RS T HE % B2l (p-t-butylphenyl) ester pentandioic acid CsH, 0, - 0.55 - -
30 B-4% %l B-ionone C3HyO 1.77 4.32 0. 80 1. 88
31 W BR 4% humulen CsH,, - - - 0.30
32 4.02,2,6-= P 3T 2 4. 1. 0] i1 HE3-TH2-81 4-(2,  C3Hy0, 0.66 1.47 - -
2 ,6-trimethyl-7-oxabicyclo[ 4. 1. 0 ] hept-1-yl) -3-buten-2-one
33 IE+ F kL pentadecane CsHy, - 2.18 0.74 -
34 WHRCEHE dicyclohexyl-methanone €3 Hy0 - _ - 0.34
35 1E+ T %E pentadecanal C,sH,0 _ 0.83 _ _
36 i = -7< & Ak 8a F JE-1,8 (2H,5H) -Z5 i cis-hxahydro-8a-methyl 1,8 C,H,,0 - 1.42 - 0. 65
(2H,5H) -naphthalenedione
37 5,5,8a-—H3-3,5,6,7,8,8a- N A fb-2H-{4)F 5,5,8a-trimethyl-3, C, H,40, 0.71 - - -

5,6,7,8,8a-hexahydro-2H-chromene
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g%
A Xk U THT AR/ %
No. L% 2z
PA PDMS-DVB PDMS SD

38 ZOSUBR MK N S S, 6, 7, Ta-terahydro4, 4, 7a-trimethyl2 €, H, 0, 7.82 5.92 1.09 -

(4H) -benzofuranone
39 - AL AUEE trans-nerolidol CisHy, O - - - 0.19
40 8-l k- ikt 8-hexyl-pentadecane C,, Hyy - 0.45 - -
41 HHRZ dodecanoic acid C,H,,0, 0.52 - - 0.74
42 2,2, 4-= H 3% O 5% T B 2, 2, 4-uimethyl-1, 3-  CHs 0, - 1.14 - -

pentanediol diisobutyrate
43 AR T HIRR £ BT L HEEE phthalic acid, ethyl neopentyl ester C,5sH,y 0, 0.78 - - -
44 26 W FEE epiglobulol C,sHy 0 _ _ _ 0.35
45 AW ALY famesene epoxide C;sH,,0 - - - 0.65
46 + 75 %€ hexadecane C¢Hsy 0.20 2.22 0.95 -
47 EFAEE cedrol Ci5sHy O 1.59 1. 65 - 1.67
48  3-}I-B-K i 3-hydroxy-B-damascone C,3H,,0, 0.31 - - -
49 N & RE S tetradecanal C,Hy;O0 0.35 1. 16 - -
50  4-(1,5-dihydroxy-2,6 ,6-trimethyleyclohex-2-enyl) but-3-en-2-one €3 H,,0, - 0.32 - -
51 2-methyl4-(2,6 ,6-trimethyleyclohex-2-enyl) but-3-en-2-ol €, H,,0 0.51 - - -
52 4-(3-hydroxy-1-butenyl) -3,5,5-trimethyl-2-cyclohexen-1-one C3H, 0, 1.09 0.57 - -
53 TR A B4 B 22 i 4-(2,6, 6-trimethyl-1, 3-cyclohexadien-1-y1) - C,3H,,0 0.25 - - -

2-butanone
54 IE+-E%t heptadecane Ci7Hsg - 0.93 - -
55 a-ZLI% 7y a-bisabolol C,sH, 0 _ _ _ 0. 44
56 4 IR R A undecyl-cyclopentane CyHay - 0.93 - -
57 7-methyl-Z-tetradecen-1-ol acetate C;H;,0 - 0.76 - -
58 3,4 231,163 3, 4-diethyl-1,1'-biphenyl CieHg - 0.61 - -
59 2. Tk -1-3: T T FAET 2-dodecen-1-yl( - ) succinic anhydride e Hy6 04 0. 62 - - -
60 91 /A 9-octadecene €y Hag - 1.70 - -
61  6-1F +— M 6-undecylamine €, HyN - - 0.71 -
62 I PU%E cyclotetradecane C Hyg 0.36 - - -
63 1-{ 2-[ 3-( 2-acetyloxiran-2-yl ) -1, 1-dimethylpropyl ] eycloprop2-  C,3 Hyo 04 0.79 0.31 - -

enyl | ethanone
64 2§ dk1,2,3-= 1 -1 -5R [ R 2. B 2-hydroxy-1,2, 3-trimethyl- G, Hy, O, 1.03 - - -

cyclopentane-1-carboxylicacid, ethyl ester
65  iEt /s octodecane s Hag - 1.73 - -
66  2-H HIF+ b bE 2-methyl-heptadecane CigHyg 0.26 - - -
67 2,6,10,14-D0 B 3iE + F 4% 2,6,10, 14-tetramethyl, pentadecane CoHyy - 1.26 - -
68 2-+ /\BkH-1-I% 2-octadecen-1-ol CgHy60 - 4.84 - -
69 A EEM tetradecanal C,HyO 2.35 - 1.83 3.38
70 IET UL tetradecanoic acid C4Hy 0, 1.59 - - 4.42
71 5 75 i muscone C,H;, 0 0.48 - _ _
72 W oleyl alcohol C,yoHy,0 O 0. 47 - - 1. 42
73 6,10,14-=H 32+ T %zl 6,10, 14-trimethyl-2-pentadecanone CsH;0 6.52 5.76 4.80 11.04
74 48 W M — F T W& 1, 2-benzenedicarboxylicacid, bis (2-  C,Hy,0, 1.94 1.22 0.94 1.49

methylpropyl) ester
75 IE+FLEHR pentadecanoic acid C,sHy 0, 0.95 - - 1.12
76  4-octadecyl-morpholine CeH,NO, - - 0.91 -
77 11— Ke-1-B 11-hexadecyn-1-ol €y Hyy O - 0.42 - -
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gk 1
A X W 1T AR/ %
No. Sy 2z
PA PDMS-DVB PDMS SD
78 9,17-+/\ " J4&sE 9,17-octadecadienal CgH30 - - - 0.76
79 9,12,15-F )\ =# R 9,12,15-octadecatrienoic acid C,gH50, 0.37 - - 0.67
80 JEILTM famesyl acetone CisHy0O 0.47 . . 1.05
81 + 75 KERR H iR hexadecanoic acid, methyl ester C,;Hy,0, 1.75 1.67 0.97 3.67
82 3,5, 11, 15-4 B 31— 55 #5-3-8 3,5, 11, 15-tetramethyl-1-  C,yH,,0 0.62 - - -
hexadecen-3-ol
83 AP T HIR — T g dibutyl phthalate CisH, 04 4.00 2.95 7.06 7.56
84  IET7NEEMR hexadecanoic acid Cy6H3,0, 15. 46 - 17.17 -
85 O\ MR, T BFifig adipic acid, butyl heptyl ester CieH60,4 - - _ 1.91
86 WML H g linoleic acid, methyl este C,,H;,0, - - _ 1.30
87 1,6,10-dodecatriene-3-carboxylic acid, methyl ester C,,H;0, - - 0.91 -
88 9,12-F )\ 4 B2 H i 9, 12-octadecadienoic acid, methyl ester CyoH;,0, 1.29 0.56 - -
89 9,12, 15+ )\ = 4 B W B 9, 12, 15-octadecatrienoic acid, C,yH;, 0, 1.80 0.56 - 1.19
methyl ester
90  9-+/\ 4z H B CioH;360, 0.29 - - -
91 1E — 4 Fikt hexacosane C,s Hyy - 0. 46 _ _
92 I 2% 5 phytol CyHyO 5.09 1.96 3.34 12. 69
93 2-(5-oxohexyl) -cyclopentanone C, H,50, _ _ _ 0.70
94 WEWEM buprofezin CieHyN;0,8  0.60 - - -
95  — /s octacosane Cog Hig 0.18 - - 0.56
96 - Ju%E nonacosane C,yHgO - 0.39 - 1.30
97 2,4,6-=P5H-1,3,5- SO EE 2,4, 6-tripropyl-1 3, 5-trioxane C,H,, 0, - - 6.13 -
98 2,5- i 3E4-$ LU 2,5-dimethyl4-hydroxy-3-hexanone CeH,( 0, 0. 66 - - -
99  IE =} PU%E hexatriacontane Cy,Hy 0.97 - - 0.93
100 IE =-75%¢ dotriacontane CyoHyy 0.23 - - -
101 4B =W i — 53218 1,2-benzenedicarboxylic acid, diisooctyl ester  Cp, Hyg O, - - 1.72 0.97
102 3-methyl-hexahydro-pyrano[ 3,2-b ] pyran-2-one C,H,,0, 0.31 - - -
103 ffi &) squalene C30Hso 1.54 0.51 - 0.72

T = KRR AR E

$E(3.79% ) ,(S,S)-a,a4-—H HI3-3 2 45-1-F B
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