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Analysis of volatile components in Taraxacum mongolicum, Prunella vulgaris L.
and their medicinal pairs based on HS-SPME-GC-MS and principal
component analysis
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[ Abstract] Objective To compare the relative percentages of volatile components
of Taraxacum mongolicum, Prunella vulgaris L. and their medicinal pairs, and to explore
the significance of the pairing of Taraxacum mongolicum and Prunella vulgaris L.. Methods
Headspace solid-phase microextraction coupled with gas chromatography-mass spectrometry
was used to analyze the volatile components of Taraxacum mongolicum, Prunella vulgaris L. and
their medicinal pairs. The relative percentages of each volatile component were calculated by area
normalization method and subjected to principal component analysis. Results The combination
of Taraxacum mongolicum and Prunella vulgaris L. resulted in the addition of 12 new ingredients
and an increase in the total volatile content. Differences in the combined scores of Taraxacum
mongolicum, Prunella vulgaris L. and their medicinal pairs were obtained by principal component
analysis. Conclusion There were differences in the volatile components and contents of single

herbs and their medicinal pairs before and after the combination of Taraxacum mongolicum and
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Prunella vulgaris L.. From the changes of volatile components, it is presumed that Taraxacum

mongolicum and Prunella vulgaris L. have some synergistic effect after combining.

[Keywords YZuraxacum mongolicum; Prunella vulgaris L.; Medicinal pairs; Sheadspace

solid phase microextraction; GC-MS; Volatile component
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Table 1. Volatile components of Taraxacum mongolicum, Prunella vulgaris L. and their medicinal pairs
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rH ay RAXFET Stk (% )
F5 B K

(min) Y44 SIS 2% HAYE AR
1 8.49  esculetin 6,7-—RHEBFTR CoHy0 - - 0.30
2 8.58 terpinolene [ CioH g 974 631 3.10
3 8.78  dibutyl adipate 2 MR THE CHy0,4 - 025 -
4 8.89  decamethyl cyclopentasiloxane PR — W I rt S e CoHypOsSis 079 139 048
5 9.09 y-valerolactone y-I N CsH,0, - 029 -
6 9.15  1-methyl-3—prop—I-en—2—ylbenzene 1— 5PN 1idk-3—F1 B4 CoHys - 034 -
7 9.15  1-methyl-4-prop—l-en—2—ylbenzene 1-FI3E—4-(1-FIILZIFIA  CH, - - 0.33
8 9.37  hexanoic acid O R CeH 1,0, 0.85 3.49 -
9 9.40 2-methylhexadecan—1—ol 2 I 17 e C,H;0 - - 0.13
10 9.47  oleic acid TR C,sH3,0, 0.91 - -
11 9.48  (2,6,6—trimethylcyclohex—2—en—1-yl) 2,6,6- —H 3R 24— 1-HEE C,oH,s0 - - 0.50

methanol

12 9.49  phenylacetaldehyde AR CsHs0 - 161 -
13 9.69 linalool oy CoH 0 402 - 0.88
14 9.83  B—terpineol B CoH, 0 .14 - -
15 9.84  dodecane E C,Hayg - - 0.83
16 9.89  henzyl alcohol A C,H O 0.83  3.91 -
17 10.07  thujylalkohol BEaR CoH 50, 0.10 - -
18 10.08  (=)—a—thujone (=)—o—~ AR C1oH 60 - 019 -
19 10.14  3.5-octadiene—2—one (E.5E)--3,5- —J—-2-Tl CsH,,0 - 045 -
20 10.16  (=)—endo—fenchol Eaiin CioH,,0 - - 0.36
21 1022 1-methyleycloheptan—1-ol 1-H FE 2R P CH,c0 - 359 -
22 1023 2—chlorocamphane N -2 ke C,H,,Cl 275 - 1.07
23 10.44  (E)-pinocarveol (0)-F - FA T T CoH, 0 034 046 021
24 10.65  camphor L(-)-1 figi C,oH,0 1432 3.18 -
25 10.66  (R)—camphor D(+)— 2 fiki CoH 0 - - 2157
26 10.71  ethyl octanoate LR TR CioH,00, - 2.25 -
27 10.82  (-)-terpinen—4—ol (=) =4 ffe Pt CyoH 50 8.06 603 435
28 10.91  2-phenylethanol K CeH,00 096 222 -
29 10.96  L-menthol L—iay CioHy00 146  1.63 -
30 11.04  borneol KR C,oH, 0 131 0.63 221
31 11.15  4-allylanisole A7 P9 HE R H ik C,oH,,0 298 241 -
32 11.16  cis—anethole (Z)-T51 7 1 C,oH,,0 - - 1.63
33 1127  a—terpineol o~ AT CoH 50 276 123 215
34 11.34  dodecamethylcyclohexasiloxane T B SRERRE CH 081, 026 - -
35 11.34  spironolactone IR C,,H1,0,8 - 039 -
36 11.45  safranal 2,3-"5-2.2,6- —HIRHEE € H,0 027 0.75 -
37 11.51 myrtenal B4 IR CyoH,,0 029 - 0.30
38 11.53  1-a-linolenoylglycerol I RR R T C,,H30, - 016 -
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k1
R =y ST E 436 i (%)
B B e
(min ) YL s 2% AR AR
39 11.59  2—(4—methylphenyl)propan—2—ol — H O CyoH,0 - - 0.15
40 1172 B-cyclocitral B AT C1oH 60 029 - -
41 11.82  glafenin 2,3- R FE N2 -((7-F C,oH,,CINO, 0.17 - -
IR —4— ) 2 ) A P R

42 11.82  9-methylnonadecane -+ ke CyoHyn - 02 -
43 12.08  ethyl hexadecanoate RNV T C,sH340, 092 062 0.90
44 12.08  ethyl nonanoate ERIYAS C,,H,,0, - 055 -
45 12.10  1,7,7—trimethylbicyclo[2.2.1]heptan—  Z. 2 ¥ i%ilG C1,Hy00, - - 0.93

2—ol acetate
46 1224 3-methyliridecane 3-HIA = C1Hy, 097 105 048
47 1234 I—(furan-2—yl)hexan—1-one 1E TR 2 - i ) CoH .40, 092 237 -
48 12.64  tetradecane + Uk C1Hs, 1.05 224 078
49 1273 a-copaene o-JEMS CysHy, 208 149 2.02
50 1287  (-)-o—cedrene (-)—o—FFA K CysH,, 621 285 581
51 13.13  (-)-P-elemene B A CysH,, 294 075 2.87
52 1324  methyl 4-heptylbenzoate e C,sH»0, - - 0.10
53 1330  (Z)-3—phenylprop—2—enal F - EERE CoH 0 - 9380 -
54 1341  3,8,8—trimethyl-6-methyleneocta (+)-1,7-"FR-B-FHM CysH,, 475 - 7.09

hydro—1H-3a,7-methanoazulene
55 13.55  (+)-P—cedrene (+)-B-H A CysHa, 528 034  7.60
56 13.55  (=)-P-caryophyllene [EEN U CyisHay - 501 -
57 13.64  (=)-thujopsene (- Ik CisHy 115 - 1.42
58 13.83  (E)-B—farnesene (E)-B-4= 5 WM CysH,, - - 0.25
59 13.86  pogostol (18,3aR 4R, 7R, 8aS)-7-7 /i Cy5Hy0 - 093 -

- 14- RS A —4- BT

60 13.93  1-pentadecene 1— T CysHs 1.01 1.62 -
61 14.05 a-humulene o— B CysH,, 135 071 -
62 14.11  (+)-cyclosativene (- E T CysHa, - - 0.91
63 14.28  O-methyleugenol HET A i C,H,,0, 202 098 229
64 1439  a—curcumene Alpha—22 B4 CysH, 150 029 078
65 1445  (+)-P-selinene ()BT CysH,y 1.74 061 093
66 1451 (-)-P-chamigrene (-)-B—AER M CysH,, 074 - 076
67 1452 a-selinene o7 T CysH,, - 067 -
68 14.60  geranyl acetone A S Pl C,;H,,0 044 0.6 -
69 14.74 PB-cadinene beta—FEAM CysH,, 078 - -
70 14.75  3-methylpentadecane 3-HIE ke CHay - 066 -
71 14.84  1-methyl-4-[(1R)-1,2,2— (+)—FEF A CsH, 053 - 0.81

trimethyleyclopentyl]benzene
72 14.98  (+)-valencene EL A T VAR I CysH,, 035 - -
73 15.09  hexadecane 1EF75 Kk CioHsy 026 061 027
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{3 &y ARTE 43 (%)
75 B 2K

(min ) PS4 44 2500 AN EAGR
74 1532 P-ionone [ A ] C3H,00 047 1.28 -
75 15.39  3.4-dehydro—B—ionone (3E)-4-(2,6,6- —H 3-13-3C C;3H,,0 0.11 025 -

- 1-3E)-3- T k-2
76 15.46  2,6-dihydroxybenzoic acid 2,6- " FRFIRHTR C,Hyp0,8, 012 - -
77 1547 13,14-dihydro—15(R)-Prostaglandin ~ 13,14- &~ 15R)-HiFI i Zel  CyH;05 - 018 -
El
78 1547 tetradecamethylhexasiloxan RN LR SaviE =R C,,H,,05Sig - - 0.13
79 15.61  B-ionone 5,6-epoxide 4-[22,6- HE-7-8A T C3Hy0, - 067 -
[4.1.0]5¢-1-F£]-3- T -2~
80 15.63  isomethyleugenol ST A B B ik C,,H,,0, 070 - -
81 15.63  cis—isomethyleugenol MG - R 2 T i Cy H,,0, - - 0.65
82 15.77  ethyl laurate H IR g C,,Hy0, 025 0.71 -
83 16.23  heptadecane EEkE C,;Hy - 027 -
84 16.25  5-allyl-1,2,3-trimethoxybenzene R C,,H,;04 057 - 0.67
85 16.38  3—pent—2-enyleyclopentane—1,2,4—  3—(2-1%4)-1,2.4-2R 1% = CyoH 505 030 05 -
trione

86 16.39  (-)—caryophyllene oxide ATE CysH,,0 - - 0.40
87 16.57  cedrol (+) - BE CsH,0 024 - 0.47
88 16.69  ethenyl cyclohexanecarboxylate WO TR C,H,,0, - 037 -
89 16.70  dicyclohexylmethanone A IHEHIR C,,H,;0, 0.11 - -
90 17.14  hexadecamethyl-heptasiloxan RVALIE SwEE=Re C1sH,50,Si, - 013 -
91 17.35  dihydroactindiolide TR DI TR C,,H,40, 1.08 265 -
92 17.93  ethyl myristate T PURR 2B C16H3,0, 022 025 024
93 18.64  2—ethylhexyl salicylate KGR -2~ 2 Fe O HL g C,sHp0, - 012 -
94 18.73  phytone H P CsHs0 041 119 0.10
95 19.29  methyl hexadecanoate e H TR C,;H,,0, - 018 -
96 20.23  henicosane E= ke CyHy, 020 0.77 -
97 20.59  hexadecanoic acid R R C,¢H,0, 128 036 0.12
98 2120  squalene A CyoHso 015 - -
99 21.60  ethyl linoleate MR 2.1 CooHs40, 047 028 051
100 21.75 ethyl linolenate MEIFRIR 2T CyH3,0, 042 022 051
E: -7 Rw AR AL
251 Ha¥, AMERLAAGELE Horpr, 250 B AR O B e 12 L(-)-
PR E AT R (14.32% ) , HCH S mE (9.74% ) |

PATH AT — A 240 v M R R A
60 1>, MIHA B AR 6314, M
S B S 5 W R MR R 47 A, 43N R
PR SR 99.59%, 88.51% #i1 81.35%.,
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Figure 1. Total ion flow diagram of volatile components of Taraxacum mongolicum,
Prunella vulgaris L. and their medicinal pairs
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R2 HRE, EHEREAIHER MR S MEMBENSE
Table 2. Types and relative contents of volatile components of Taraxacum mongolicum, Prunella vulgaris
L. and their medicinal pairs

. 2yt AT S
EwE (A MHXER (%) B () MHXERE (%) EPE (4 TSR (%)

ES 16 41.20 11 20.65 13 34.35
fisefs 9 19.81 7 19.07 10 9.30
[iES 3 0.85 3 12.16 1 0.30
T2 7 2.76 9 7.50 1 0.10
[ilES 6 3.36 15 9.29 5 3.09
JEds 4 2.48 7 5.82 4 2.36
IR - - 1 0.34 1 0.33
[[rgs 5 2.48 2 3.85 1 0.12
fit 2 2 3.68 1 2.41 - -
[ligs 1 2.02 1 0.98 2 2.94
FHiAth 7 20.10 6 6.44 9 28.46

R3 ERMSFEEMAT ERBKE
Table 3. Principal component eigenvalues and
variance contribution rates
i TR (%)

%) FEAE(E

Ji EVA
1 23574 66.563 66.563
2 7.693 32.021 98.584

R4 HENE, BERHERGIHER RS
ERSEFEIMEERFS
Table 4. Factor scores and composite scores of
principal components of volatile components of
Taraxacum mongolicum, Prunella vulgaris L. and

their medicinal pairs

S M1 W2  HWPLEaES
Zinf 175060  —0.45965 1.01806
TN 0.72827 0.66151 0.69658
oL 1) -0.80008  -0.27178 -0.61958
3 it

A5 K F HS-SPME Fll GC-MS B 4% A,
PORT FNG R UL 2D O NN IRy R et i
M, BEE A DR AR R 63 B, AN LR
RAERL AT 47 B, AT BN B2 R AR
53 60 F, a3l o5 5 A B B B 1) 88.51%,
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