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Abstract Objective: To compare the differences of the volatile oil components of Pimpinella thellungiana Wolff
extracted with different methods by GC —MS combined with retention index. Methods: Volatile oil of Pimpinella

thellungiana Wollf were extracted using steam distillation, salting — out assisted steam distillation and enzymatic
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hydrolysis — assisted steam distillation. The chemical components of volatile oil extracted by different methods were

analyzed by GC — MS combined with retention index, while the relative contents of volatile oil components were
calculated by peak area normalization method. Results: Among the three extraction methods, the extraction rate of
volatile oil was as follows, enzymatic hydrolysis — assisted steam distillation > salting — out assisted steam distil-
lation =~ steam distillation method. The most comprehensive types of volatile oil were extracted by salting — out
assisted steam distillation, followed by enzymatic hydrolysis — assisted steam distillation, and finally by steam dis-
tillation. The main types of the volatile oil components of Pimpinella thellungiana Wolff extracted with different
methods were basically unchanged, but the relative contents of various compounds were different. A total of 47
compounds were identified from the volatile oil extracted with the three methods, including 35 common com-
pounds. The main chemical structural types of these compounds were terpenes, terpenes, terpenoids, aromatics
and aliphatics, among which the higher content compounds were B — bisabolene ( 17.25% - 19.42% ),
caryophyllene oxide (12.90% — 15.70% ), 1 - (3 — methyl — 2 — butenoxy) — 4 — (1 — propenyl ) benzene
(5.02%-9.36% ) and B — pinene (5.31%-6.62% ). Conclusion: The chemical composition types and rela-
tive contents of the volatile oil of Pimpinella thellungiana Wolff extracted with different methods are different, but
the differences are not significant. The results can provide reference for the selection of suitable extraction methods
and further utilization of volatile oil from Pimpinella thellungiana Wolff.

Keywords: Pimpinella thellungiana Wolff; volatile oil; GC — MS; retention index; salting — out assisted steam

distillation ; enzymatic hydrolysis — assisted steam distillation
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Fig.1 GC —-MS total ion chromatograms of C7 — C40 n — paraffin mixed control and the volatile oil of Pimpinella thellungiana Wolff extracted

with different methods
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Tab.2 Chemical composition and relative content of volatile oil from Pimpinella thellungiana Wolff

iy 1w/ o Al Rls FEXT 2 (relative content )/ %

(No.) min (compound ) Tl ™ K]
1 542 o - 98K (o - pinene) 938 938 0.73 1.06 1.03
2 6.03 {2 (sabinene) 977 973 0.50 1.13 0.24
3 6.10 B - JEHi(B - pinene) 982 979118] 6.62 6.13 5.31
4 6.26  HEEM (myrcene) 992 992 - 1.70 1.33
5 6.82 4 -FHEHI(p — cymene) 1028 1026 0.26 0.45 0.34
6 6.89  AliERT NS (D — limonene) 1033 1 03011 4. 10 5.4 4.08
7 6.94 KMl (eucalyptol ) 1036 1038 - 0.29 0.37
8 716 (Z) -3,7-—"H3}-1,3,6 -+ /\Se=Mi(Z) -3,7 - dimethyl -1,3,6 - 1050 1 051 - 0.41 0.25

octatriene )
9 7.36 vy — FATHI (y — terpinene) 1063 1 064 0.23 0.66 0.45
10 7.83 Wil A (terpinolene ) 1093 1093 - - 0.21
11 7.94  IE+—%t(undecane) 1100 1100 3.05 3.72 3.69
12 8.02  IET:f#%(nonanal) 1105 1102 - 0.19 -
13 8.68 Tk ( geijerene) 1148 1150 2.37 4.74 1.90
14 888 (E)-2-Tf((E) -2 —nonenal) 1160 1162 - 0.37 -
15 9.02  FAFEFJTHEA( pinocarvone ) 1169 1164 - 0.27 -
16 9.24 4 —lJ#HEE (terpinen —4 —ol) 1183 1178 - 0.23 0.32
17 9.45 o —HNHIEE (o — terpineol ) 119 1 200 - 0.23 0.51
18 9.58  BEAHRMEHEFE (myrtenol ) 1204 120112 0.33 0.47 0.33
19 10.09 2 — S -5 — FJERHFRAE (2 — isopropyl —5 — methylanisole ) 1230 1233 1.32 Lo4 0.90
20 1.3 1,2,3,6 - PUREERER[2.2.2] 3% -2,5 - —#55(1,2,3,6 — tetramethylbicyclo 1295 / - 0.22 0.37
[2.2.2]octa =2,5 — diene)

21 1.91  (E,E) =24 -2 W5 ((EL,E) =2 ,4 - decadienal ) 1319 1318 - 0.23 0.21
2 13.52 o - B (o - copaene) 1383 1382 0.44 0.49 0.44
23 13.91 B - KMJEM: (B - longipinene) 1397 1 405 0.22 0.28 0.27
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F2(4)
i tn/ Ny . - FEXT & (relative content )/ %
(No.) min ( compound) Tl ™ ™
24 14.81  f1/7% ( caryophyllene) 1427 1423 5.46 4.97 4.14
25 15.06 B -7 (B - copaene) 1434 1433 0.33 0.38 0.50
26 15.76  (E) -B - &E&WE((E) - B —farnesene) 1457 1459 4.48 3.24 2.66
27 15.84 704 (humulene) 1459 1 456 0.52 0.43 0.41
28 16.74  JHFEM¥ D( germacrene D) 1 487 1487 3.40 4.57 3.82
29 17.04  (Z,E) —a-1Jeli((Z,E) — o - famesene) 1 496 1 496 1.45 1.58 1.88
30 1726 BIFRAAH-Hi (bicyclogermacrene ) 1503 1501 0.60 0.98 1.00
31 17.66 B —£LBZ4) (B ~ bisabolene) 1513 1511 19.42 17.25 18.33
32 18.16 & — FA%M7 (§ — cadinene) 1526 1528 0.34 0.38 0.63
33 18.38  HAIRIH (kessane) 1532 1537 0.38 0.47 0.33
34 20.25  FEifEs (spathulenol ) 1581 1582 2.38 2.47 3.38
35 20.48  f147% (caryophyllene oxide) 1 588 1 589 15.70 12.90 12.96
36 2116 HIWUREALY - (T1) (ledene oxide - (11) ) 1 605 / 3.63 3.34 4.78
37 21.89 (E) - fESEHE((E) —farnesene epoxide ) 1622 1624 1.65 1.47 0.65
38 22.55 10,10 - —HI%E 2,6 - Z W EEXUIR[7.2.0 ] +—F¢ - 5B - B£ (10,10 - 1638 1 644 1.47 0.61 1.27
dimethyl —2,6 — dimethylenebicyclo[ 7. 2. 0 Jundecan —58 —ol)
39 23.90 1-(3-HH-2-THAER) -4 - (1 -PHHE) K (1 - (3 — methyl -2 - 1671 1684 5.52 5.02 9.36
butenoxy) —4 — (1 - propenyl ) benzene)
40 24.46  FARZEZBEAA (1) (aromadendrene oxide — (1)) 1683 / 0.28 - -
41 24.64  4(15),5,10(14) — KHEM =45 -1 - [5(4(15) ,5,10(14) — germacratrien — 1 689 1 695 5.05 3.92 5.45
1-ol)
42 26.32 (5R) -2 -HRE-5-(5-HIE -1 - WHE -4 -0 -2 -3k - 1734 1734 1.27 1.04 1.57
1 =i ( (5R) =2 —methyl =5 — (5 — methyl — 1 — methylene —4 — hexenyl) —
2 —cyclohexen — 1 - one)
43 27.58  FARZIHEYI(2) (aromadendrene oxide - (2)) 1771 / 0.35 0.41 0.74
44 29.52 R (neophytadiene ) 1842 1 840 0.55 0.33 0.47
45 29.61 (4 -HEH -2 - -1 - IHFEHEIL) -2 — HILTERAE( (4 — methoxy -2 — 1 846 1 846 0.37 0.22 0.30
prop — 1 —enylphenyl ) —2 — methylbutanoate )
46 29.65  fEifil ( phytone) 1 848 1 847 0.38 0.24 0.35
47 30.78 2 - Hidk -4 - F&JE -2 - (3 - FHILIHAE ket ) 283 TR MR (butanoic 1 899 189 4.19 3.55 1. 86
acid,2 —methyl — , 4 — methoxy —2 — (3 — methyloxiranyl ) phenyl ester)
424 (terpene) 48. 84 50. 68 46.98
iEESS (terpene alcohols) 9.23 7.93 11.26
5 £ (terpene ethers) 21.99 18. 88 19. 83
52 (terpene ketones) 1.27 1.04 1.57
5525 (terpenaldehydes ) - 0.27 -
FFH 52 (aromatics ) 11. 66 10. 88 12.76
B W% (aliphatics ) 6.35 10. 04 6.99
Jit(total) 9. 34 9.72  99.39
¥ (note) : “/” K1 (unknown) , “ =" KA H (not detected )
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Fig.3 Different volatile oil extractors
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