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[ Abstract | Objective; To analysis of the volatile compounds in Scutellaria barbata using three types of
fibers including PA, PDMS and PDMS-DVB. Method: A headspace solid-phase microextraction ( HS-SPME )
method followed by gas chromatography-mass spectrometry ( GC-MS) is described for the analysis of volatile
compounds in S. barbata using three types of fibers. The volatile compounds of S. barbata were extracted by PA
PDMS and PDMS-DVB fiber individually. The relative content of each component was calculated by the
normalization method. Result; 90 volatile compounds were found in S. barbata. , using three types of fibers.
There were 41 volatile compounds (83.61% ) identified in PA extract; 40 volatile compounds (94.63% )
identified in PDMS extract; 53 volatile compounds (89. 10% ) identified in PDMS-DVB extract. Among them, 13
compounds were common peaksin three types of fibers. Conclusion: The results made by the three types of fibers
are quite different. more alkanes and ketones can be identified for PA | more acids and ketones can be identified for
PDMS, more naphthalenes, alkanes, olefinsand ketones can be identified for PDMS-DVB.
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1.1 {¢#% QP2010 Ultra 51 AH €0 355 - 5T 35 156 HAX

(HARBHA ) HS-2 AT A PEFERS (Jb ot b B A
BRTTAEL ) 5 T3 (5 AH A B (SPME ) ¢ '8, A BT 4k
3k poly ( dimethylsioxane ) -divinylbenzene ( PDMS-DVB,
65 wm ), polydimethylsiloxane ( PDMS, 100 pm ), poly
(acrylate) (PA,85 pum) (Supleco 23H]) .
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3% Scutellaria barbata )T P4 B, br A AF T b [
R B B 2 BE SR

2 ¥R HS-SPME FEX M AY GC-MS S #f
2.1 PRSI B R RGE TR A B
LR R 1 6 S0, B,

2.2 HS-SPME % HBUEAER K 0.6 g, B #H
L, F 80 °C fE I 2, 43 iR 2 2 Ak b B 5 Y
PDMS-DVB,PDMS, PA # 53k i A 0 % i H %% L 30
min, K #E BCL & F UERE O ## I 2 min, GC-MS
30T

2.3 (o % HP-INNOWAX £ 404% H: (0.25
mm x 30 m,0.25 pm) ; TR T, ¥ 46 T E 80 °C
L3 C 'min_llﬁ/‘]ﬁﬁiﬂﬁ 140 C,LL 2 C ~min "'
T E AR TR 2 200 °C L LA 10 °C -min T Y AR
JPFHR 2 280 °C, f& +F 10 min, 23t 68 min; # <
He i # 1.0 mL-min~", 5 2 i FF, 3F #F 136
250 C, it 1: 1,

2.4 FTiGSAE M (ED) B U, B i R
AET 70 eV, B 1R FE 280 C, i & H AL Hl m/z
50 ~ 500, fiff F &4 2 oh NISTOS 4l % .

2.5 g5 3 PPEF 4 Sk AU A GC-MS 2 J AL
TSN R AR 90 A Kb s 13 MGl
3 MherdE kLA . SRR L,

Table 1 Identified components and the relative content of the volatile oils in Scutellaria barbata

o, {5 88 15} ) P A X e T AR/ %%
/min PDMS PA PDMS-DVB
1 13.23 2-H 328 naphthalene, 2-methyl- 0.94 1.34 5.97
2 13.79 1-H 3£ 2% naphthalene, 1-methyl- 0.62 2.02
3 17.43 1,7-—H 3 2% naphthalene, 1,7-dimethyl- 2.65
4 17. 88 1,3-—H 2% naphthalene, 1,3-dimethyl- 0.91
5 18.03 2,6- " H 2 Z% naphthalene, 2 ,6-dimethyl- 0.55
6 45. 65 %% 11 #; B 1-naphthalenepropanol,, a-ethenyldecahydro-a, 5, 5, 8a-tetramethyl-2-methylene-, 0.22
[1S-[la(R * ) ,4a8,8aa] ]

7 64. 65 AH {5 B cholesterol 0.58 0.91

8 24.96 EHEE ( - ) -globulol 0.51
9 48.50 I 2% 5 phytol 1.78 1.62 1.05
10 28.55 2-2,3-2-H B+ = tridecanol, 2-ethyl-2-methyl- 1.27

11 47.56 + JUkEEE n-nonadecanol-1 0. 67

12 47.56 —+—M% 1-heneicosanol 0.83

13 48. 26 2- H-1-38 i 1-decanol, 2-hexyl- 0.54 0.24

14 10.76 SR 4 27 benzene, 1-ethyl-2-nitro- 3.85
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. ﬁmﬂm P A X U THT AR %
/min PDMS PA PDMS-DVB

15 15.35  2-FUSEHE-3-(2-P9 M5 25 ) JEM phenol, 2-methoxy-3-(2-propenyl) - 0.84 1.37

16 16.37 B4 biphenyl 1.15

17 18.69  1-(2-FIE4-FIEIEH) Z B ethanone, 1-(2-hydroxy<4-methoxyphenyl) - 0.65 1.05

18 5151 4.4'-(1-H3:Z3E) = JER phenol, 4,4'-(1-methylethylidene) bis- 1.50

19 17.56 + % dodecanal 1.16

20 30. 48 + N hexadecanal 1.35 0.58

21 48.02 + =& tridecanoic acid 0.58

22 15. 69 JK &R dehydroacetic acid 0.55

23 12. 81 T-fi# nonanoic acid 2.03

24 16.48 ZL R n-decanoic acid 1.36

25 33.29 + 7N BEfE n-hexadecanoic acid 2.02

26 37.85 + H. /R pentadecanoic acid 0.75

27 42.75 + 7N EBElE n-hexadecanoic acid 11.52 28.46

28 50.27 + /R oleic acid 1.43

29 33.27 + DUz tetradecanoic acid 2.17

30 22.10 5,6,7,7a-P0 % 4,7, Ta-= I H2-(4H) -2 I 0k G B 2 (4H) -benzofuranone, 5,6,7,7a-  1.25  3.59 2.71
tetrahydro-4 ,4 |7 a-trimethyl-

31 33.65  KHAAE A longipinocarvone 2.28

32 38.94 7,9-Z FUT M-l (4,5) B M i 7,9-divtert-butyl-1-oxaspiro (4,5 ) deca-6 ,9-diene-  0.70  0.73  0.29
2 .8-dione

33 36. 10 2-+ H JE i 2-pentadecanone 1. 11

34 36. 36 6,10,14-=H 3-2-+ H Bl 2-pentadecanone, 6,10, 14-trimethyl- 14.08 6.13 5.62

35 19.01  6,10- " H 5 942 42 5,9-undecadien-2-one, 6,10-dimethyl- 0.60 1.27

36 55.57 6,10- " H -2 —%EER 2-undecanone,6,10-dimethyl 0.10

37 16.57 1-S N FE-3a-F HL-6-F H1 B+ % FF T3 [1,2:3,4] cyclobuta[ 1,2:3,4 ] dicyclopentene, 0.54
decahydro-3a-methyl-6-methylene-1-( 1-methylethyl) -, (1a,3aa,3bB,6a8,6ba) -

38 23.27  SHRC T 4% dodecane, S-cyclohexyl- 0.55

39 27.79  ZEHEIFCEE cyclohexane, decyl- 1.00

40 27.81  F—J IR cyclohexane, undecyl- 0.75

41 17.24 IE - PUBRJE tetradecane 0. 67 0.48

42 21.16 + FLBE pentadecane 1.25 1.17

43 23.52  4-F3E-| Tk pentadecane, 4-methyl- 0.18

44 23.61  3,7,11-=FH3E-1,6,10- | — 4% = H5-3-B 1,6,10-dodecatrien3-ol, 3,7,11-trimethyl-, (E)- 0.19

45 24.07  2,6,10,14-J0 1 34542 hexadecane, 2,610, 14-tetramethyl- 0.90

46 25.39 + /5 4% hexadecane 3.43  0.53 3.66

47 27.48 2,6,10-= I 3+ T 4% pentadecane, 2,6 ,10-trimethyl- 5.15 5.14

48 27.64  2,6,10-=H 3+ PUkE tetradecane, 2,6, 10-trimethyl- 0.51

49 27.91 2,6,11,15-p4 B J+ pU 45 hexadecane, 2,6,11,15-tetramethyl- 0.54

50 27.93 4 B+ Pk tetradecane, 4-methyl- 0.51

51 28.21 2-7 1 PUkE 2-bromotetradecane 1.34

52 28.23  2,6,11,14-PY F1 3 |- PU%% hexadecane,2,6,10,14-tetramethyl- 1.47

53 28.53 2,6,10-=H 3+ — 4% dodecane, 2,6,10-trimethyl- 1.37

54 29.16  2-FE-6-FIIE | 4k dodecane, 2-methyl-6-propyl- 0. 86

55 29.37 4,6-—H 3+ bt dodecane, 4,6-dimethyl- 0.76

56 29.91 + £ 4% heptadecane 4.59 3.71

.53 .
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. ﬁg@,ﬁ fi] AR A X U THT AR %
/min PDMS PA PDMS-DVB
57 30.08  2,6,10,14-PU I 3+ T4 pentadecane, 2,610, 14-tetramethyl- 9. 69 7.53
58 32.50 4-FF JL 4 PO s tetradecane, 4-methyl- 0.50
59 32.80 2-H 3 4L bE heptadecane, 2-methyl- 0.63
60 32.83 —+ /\$t octacosane 1.01
61 33. 14 3-H %k +-L 4 heptadecane, 3-methyl- 0.53
62 34.53 - /\ %t octadecane 1.85 0. 80 1. 67
63 34.78  2,6,10,14-J0 1 35+ Fi 4% pentadecane, 2,610, 14-tetramethyl- 2.37
64 34. 80 2,6,10,14-p4 B 3+ 75 4% hexadecane, 2,6,10,14-tetramethyl- 3.97 1.36 2.26
65 34.87  ThbE eicosane 3.34
66 39.20 —+—%¢ heneicosane 0. 60
67  39.92  2,6,10-=H #7542 hexadecane,2,6,10-trimethyl 1.59
68 54.07 1 % docosane 0.93 0.51 0.28
69 56.75  —.tJuJE nonacosane 1.04 0.38
70 56.77 .+ H )i pentacosane 0.82
71 58.72 =+ %t dotriacontane 0.21
72 58.75 91 %% tetracontane 0.53
73 9.39 H 23§ azulene 1. 45 2.63 11.62
74 33.59 {11 # caryophyllene 2.11 2.11
75 39.93 1-— -} 75% 1-hexacosene 3.58
76 49.95  (Z,Z)9,12-F \Bt " HEHR 9,12-octadecadienoic acid (Z,Z)- 1.21
77 59.91 X &M 2,6,10,14,18 ,22-tetracosahexaene, 2,6,10,15,19 ,23-hexamethyl-, (all-E) - 0.48 1.32 0. 64
78 24. 69 2-H BE-1-(1, I-H B 2 3 ), 2-H N B N R propanoic acid, 2-methyl-, 1-(1, 1- 0.29
dimethylethyl) -2-methyl-1,3-propanediyl ester
79 21. 64 TR If kg dibenzofuran 0.34
80  27.32 8H56,6,7,T-PUM M =38 [3.2.2.0(2,4) ] % wicyclo[3.2.2.0(2,4) ] non-8-ene-6, 0.84
6,7,7-tetracarbonitrile
81 38.23 4t A EZEHE morpholine, 4-octadecyl- 1.87
82 41.32 AP HIE— THE dibutyl phthalate 3.28 5.51 0.82
83 57.05 AR R — FETE 1,2-benzenedicarboxylic acid, diisooctyl ester 1.14 0.29
84 37.05 S2K —HER 5 T Mg 1,2-benzenedicarboxylic acid, bis(2-methylpropyl) ester 2.09 2.15 1.07
85 47.71 +— 4R S TN BE undecanoic acid isopropyl ester, 10-hydroxy-11-morpholin4-yl- 0.98
86  54.01  4-|/\kEJEMIE morpholine, 4-octadecyl- 0.20
87 57.08 SR R — (a-Z KT W) 1,2-benzenedicarboxylic acid, mono(2-ethylhexyl) ester 0.42
88 40. 27 + N 4EHE S hexadecanoic acid, methyl ester 0. 66 0.39 0.53
89 61.03 3,5- " AH S cholesta-3,5-diene 0.57
90 39. 48 Z W+ A\l 1-octadecanamine, N, N-dimethyl- 1. 09

PA R4S IR MESE I 41 MEE Y, b B i i AR
1 83.61% . Hh SRR EY 8 A, o B e T 7
(1 37.18% 5 Fid J 4k & ¥ 6 A, & B 0 1 LAY

.54 .
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PDMS £F 2 3k %5 i 40 DMMEE W), 7 S T
) 94.63% o o & e ke 17 A, i g 0 T AR Y
40.56% ;EZEAL & 4 A, o5 ST AL 16.63% 5
MR EW 2 A, 5 S A 13.69% ;2K S
A b BV T FR Y 7. 43% s I ke 4 A, 7 R i T AR
(7. 62% .

PDMS-DVB 2F 43 805 1 53 ME G, 5 B
W T AR 89. 10% , Horp & B ke 25 A, o5 a0 T AR
1) 37.64% ;& 4 4>, 5 SETH B 14, 66% ;252K
B S A, 5 SR 12.10% ;B2 k&9 4
A, TR 9. 89% s 5 | RIL-E Y 4 4, A
WETHI AR 7. 42%

3 itig

PDMS i 2 = B JL ik e b i, EEH F 400
R0 M 4% A VE W 5T ; PDMS-DVB |y — 4 B4 A4 5L
T T Bt R Y BT s PA R YR R TR A4
B, EL T8 R Y B, AL WoR
PDMS 3 2 B 35 4 T M 43 v 1) e e B T 24 A 2 v
PEFEPE s PA XF R 28 B 28 A 4% 3%k % % ; PDMS-
DVB Xt 252 ot k& I ke TR 2 Ak & 90 38 v 1k %
PE o AT WA [R] 68 £F 2 3k 0 W B PR e 22 S 0 b, DRk
76 ] HS-SPME-GC-MS k47 b 25 45 K 1 1 43 43 Bt
AR, B A XA 6] B B 5T 6 Gk B 3E Y AR R
Y,
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