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Extraction and analysis of liposoluble constituents from Codonopsis pilosula”
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[Abstract] Objective To explore the extraction process of liposoluble constituents of Codonopsis pilo-
sula and analyze the liposoluble constituents of Codonopsis pilosula. Methods After using single factor analy-
sis and uniform design experimentation to optimize the four parameters of extraction temperature, liquid to
material ratio,extraction time,and ultrasound power for the liposoluble constituents of Codonopsis pilosula,
the ether ultrasound assisted extraction method was used to extract the liposoluble constituents of Codonopsis
pilosula. The content of liposoluble constituents of Codonopsis pilosula from different producing regions was
compared,and the changes in liposoluble constituents of Wushan Miaoyu Codonopsis pilosula(referred to as
Miao Dang) were analyzed. Results (1) Within the extraction time range of 10 —50 minutes, the extraction
rate of liposoluble constituents showed an increasing trend with the increase of time. When the extraction time
exceeds 50 minutes,the extraction rate began to decrease. (2) Within the extraction temperature range of 15—
45 °C ,the extraction rate of liposoluble constituents showed an increasing trend with the increase of extraction
temperature, When the extraction temperature exceeds 45 “C ,the extraction rate began to decrease. (3) Within
the material liquid ratio range of 1 : 5—1 ¢ 10, the extraction rate of liposoluble constituents showed an in-
creasing trend. When the material liquid ratio exceeds 1 ¢ 10,the extraction rate began to decrease. (4) Within
the ultrasound power range of 80— 120 W, the extraction rate of liposoluble constituents showed an increasing

trend. When the ultrasound power reached 120 W, the extraction rate reached the maximum value of
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2.072 6% ,and then the extraction rate began to decrease. There were significantly differences in the content
of liposoluble constituents in Codonopsis pilosula from 10 different places of production. After being stored at
low temperature(4 ‘C) for one month.,the liposoluble constituents of Miao Dang decreased from 90 to 29,and
the types of components underwent great changes. Conclusion The use of ether ultrasound assisted extraction
method to extract the liposoluble constituents of Codonopsis pilosula has the characteristics of stable, effi-
cient,and reliable process. There are significant differences in the content of liposoluble constituents of Codo-
nopsis pilosula from different places of production, with the highest content being found in the Miao Dang.

This partially explains the strong odor of Miao Dang. At the same time,attention should be paid to the storage

conditions and time for the liposoluble constituents of Miao Dang.
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HEXT £ B 1 6]

7515 _ LRSS S KR /TR 45 4
(min)

4 5.059 2 0.0417  N-Aminopyrrolidine

5 5.948 7 1.196 5 Cyclohexasiloxane,dodecamethyl-

6 6.017 6 0.042 9 Cyclohexane, 1, 3-dichloro-,cis-

7 7.079 5 0.038 4 Vanillin

8 7.458 7 0.061 9 Spiro[ 2. 4 Jheptane, 1.2.,4,5-tetramethyl-6-methylene-

9 7.5277 0.037 9 9,12-Octadecadiynoic acid, methyl ester

10 8.017 3 0.072 8 3-Cyclopentene-1-acetaldehyde, 2,2, 3-trimethyl-

11 8.306 9 0.053 2 1H-3a,7-Methanoazulene,2.3,4,7.8,8a-hexahydro-3, 6.8, 8-tetramethyl-, [ 3R-(3. alpha. , 3a. be-
ta. ,7. beta. ,8a. alpha. ) J-

12 8.499 9 1.588 7 Cycloheptasiloxane, tetradecamethyl-

13 8.603 4 0.048 5 6S-2,3,8,8-Tetramethyltricyclo[ 5. 2. 2. 0(1,6) Jundec-2-ene

14 11.244 2 0.060 9 Oxalic acid, 6-ethyloct-3-yl hexyl ester

15 11. 844 2 0.073 0 1.2-Benzenediamine, N, N, N'-trimethyl-

16 14.016 2 1.240 6 Cyclooctasiloxane, hexadecamethyl-

17 15.243 5 0.049 2 Quinuclidine

18 15.471 1 0.035 8 cis-4-Hydroxytricyclo[ 3. 1. 0. 0(2,6) Jhexane-3-carbonitrile

19 17.463 8 0.085 4 Tetradecanoic acid

20 18.773 9 0.040 4 Piperidine, 3-methyl-

21 19.794 4 0.929 0 Cyclononasiloxane,octadecamethyl-

22 20.132 3 0.042 8 Pyrrolidine, 1-(1-propenyl) -

23 20.539 1 0.046 3 Propanenitrile, 3-chloro-2, 3-dihydroximino-

24 20.780 5 0.072 7 Phthalic acid,isobutyl nonyl ester

25 21.614 8 0.035 8 Undecane,3,7-dimethyl-

26 22.297 4 0.055 7 Tetradecanoic acid,10,13-dimethyl-, methyl ester

27 22.656 0 0.077 5 3-Azabicyclo[ 3. 2. 2 Jnonane

28 22.856 0 0.068 4  cis 5 Methyl-2-isopropyl-2-hexen-1-al

29 23.214 5 4.226 2 n-Hexadecanoic acid

30 23.779 9 0.748 5 Cyclononasiloxane,octadecamethyl-

31 24.041 9 0.126 9 Disulfide, di-tert-dodecyl

32 24.290 2 0.053 5 2-Amino-3-cyano-5,6-dimethoxy-1H-indenone

33 24.890 1 0.048 2 3-Azabicyclo[ 3. 2. 2 ]nonane

34 25.172 8 0.216 1 Hexadecanoic acid, trimethylsilyl ester

35 25.400 3 0.050 5 Butanamide, N-hexyl-

36 26.096 7 0.115 3 Cyclobutal[ 1,2:3,4 Jdicyclooctene, 1,2,3,4,5,6,6a. alpha. ,6b. alpha. ,7,8,9,10,11,12,12a, al-
pha. ,12b. beta. -hexadecahydro-

37 26.207 1 0.398 3 Heneicosane

38 26.924 2 3.817 0 9,12-Octadecadienoic acid (Z,Z)-

39 27.020 7 2.477 6 N-(TrifluoroacetyD)-N, 0, 0", Q" '~tetrakis( trimethylsilyl) norepinephrine

40 27.448 2 0.398 5 Octadecanoic acid

41 28.179 1 1.197 8 Octacosane

42 28.468 7 0.169 6 9.,12-Octadecadienoic acid (Z,Z)-,trimethylsilyl ester

43 29.765 0 0.676 1 Cyclononasiloxane,octadecamethyl-

44 30.006 4 2.8325 Tricosane
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7515 _ LRSS S KR /TR 45 4
(min)

45 31.082 0 0.049 0 Sulfurous acid, butyl undecyl ester

46 31.716 4 5.256 4 Tetracosane

47 32.219 8 0.745 3 Cyclononasiloxane,octadecamethyl-

48 32.730 0 0.096 7 Hentriacontane

49 32.8817 0.070 5 4-Fluorohistamine

50 33.336 8 7.866 4 Nonadecane

51 34.122 9 0.056 2 2,4(1H,3H)-Pyrimidinedione, 6-chloro-5-nitro-

52 34.302 1 0.314 1 Tricosane

53 34.474 5 0.820 5 Cyclononasiloxane,octadecamethyl-

54 34.881 3 9.456 5 Nonadecane

55 35.798 4 0.527 1 Tetracosane

56 35.950 1 0.178 4 Pentacosane

57 36.356 9 9.346 0 Nonadecane

58 36.570 7 0.643 2 Cyclononasiloxane,octadecamethyl-

59 37.239 6 0.746 4 Octacosane

60 37.384 3 0.308 0 Eicosane

61 37.584 3 0.113 8 Cyclopentane, heneicosyl-

62 37.770 5 7.711 6 Eicosane

63 38.198 0 1.783 1 2,6,10,14,18,22-Tetracosahexaene,2,6,10,15,19,23-hexamethyl-, (all-E)-

64 38.529 0 0.817 4 Hexasiloxane, tetradecamethyl-

65 38.625 5 0.533 1 Tetratetracontane

66 38.770 3 0.357 6 Heptacosane

67 38.997 9 0.180 5 Cyclopentane,decyl-

68 39.135 8 5.515 6 Eicosane

69 39.797 7 0.144 0 Oxalic acid, 6-ethyloct-3-yl ethyl ester

70 39.956 3 0.701 0 Sulfurous acid, butyl heptadecyl ester

71 40.101 1 0.326 4 Cyclooctacosane

72 40.363 1 0.701 9 Hexasiloxane, tetradecamethyl-

73 40,473 5 3.5399 Heptadecane, 9-octyl-

74 40,942 3 0.462 7 Docosyl heptafluorobutyrate

75 41.397 4 0.218 8 Octadecane

76 41.583 6 0.314 8 Eicosane

77 41.990 4 1.989 4 Eicosane

78 42.459 3 0.435 3 Heptasiloxane, hexadecamethyl-

79 42.679 9 1.797 3 Vitamin E

80 43.810 8 1.148 6 Eicosane

81 45,141 6 0.687 5 Cyclononasiloxane,octadecamethyl-

82 45.989 7 0.578 1 Octadecane

83 46.348 3 0.758 0 Chondrillasterol

84 46. 734 4 1.475 6 Naphthalene,1,2,3,5,6,7,8,8a-octahydro-1, 8a-dimethyl-7-(1-methylethenyl)-, [ 1R-(1. alpha. ,

7. beta. ,8a. alpha. ) ]-
85 48.361 7 0.605 2 . alpha. -Amyrin
86 48.630 6 1.016 0 Pentasiloxane,dodecamethyl-
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87 49,464 9 0.640 1 Naphthalene,1,2,3,5,6,7,8,8a-octahydro-1, 8a-dimethyl-7-(1-methylethenyD)-. [ 1R-(1. alpha. ,

7. beta. ,8a. alpha.) J-
88 50.037 2 0.169 3 Cycloisolongifolene, 7-bromo-
89 50. 844 0 1.516 7 Bi-1,3,5,7-cyclooctatetraene-1-yl

90 52.147 2 2.759 8 Friedelan-3-one
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R8 HREEAERSSWEEER

AAXTOR B IS AR

7515 B PR /TR 45 7 06 T AR CAS J¥ 95 T Tic Ji2
(min) FE
1 3.279 9 0.094 7 Styrene 4 832 000100-42-5 90
2 3.493 6 0.155 6  2-(2-Hydroxyethoxy) ethyl acetate 22 650 1000351-92-4 56
3 3.859 0 0.108 2 1,3-Dioxolane,2,2,4,5-tetramethyl-, trans- 13 415 017226-66-3 25
4 4.128 0 0.1311 3(2H)-Furanone,dihydro-2-methyl- 3703 003188-00-9 25
5 4.424 5 0. 300 6 O-Butylisourea 7918 057536-14-8 38
6 4.996 8 0.151 5 Oxalic acid,isobutyl nonyl ester 114 998 1000309-37-4 35
7 5.775 9 0.108 5  Oxalic acid,isobutyl nonyl ester 114 998 1000309-37-4 35
8 7.079 2 0.185 0  18-Nonadecen-1-amine 122 022 1000221-52-8 9

9 8.485 8 0.125 6  2-Aminononadecane 123 646 031604-55-4 53
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gk

EREBRERSSNEETER

ARGF O B ] A X

¥ 515 AR P /T 45 4 U6 THI AR CAS 745 VE i B2
(min) FR
10 9.0719 0.124 1 1,2,4-Triazol-3-amine, 5-(3-nitrophenyD) - 63 341 059301-20-1 42
11 10. 002 8 0.110 0 1-Pentanol, 4-amino- 4561 000927-55-9 9
12 23.1314 0.183 8 1,2,3.4-Butanetetrol,[S-(R* ,R %) J- 9 585 002319-57-5 36
13 24,034 7 0.131 6  Piperazine,2-methyl- 3 601 000109-07-9 38
14 26.199 8 0.193 3 Tridecane 47 621 000629-50-5 46
15 26.965 2 0.178 8  Di(pent-4-enyl) amine 25 740 1000190-99-0 36
16 28.165 0 0.513 2 Heptacosane 187 749 000593-49-7 62
17 29.992 2 1.167 9 Octacosane 193 569 000630-02-4 91
18 31.102 4 0.149 9  1,3-Cyclohexanediol 8 003 000504-01-8 33
19 31.702 3 2.172 4 Docosane,11-butyl- 180 768 013475-76-8 87
20 33.329 6 3.626 0 Hentriacontane 204 900 000630-04-6 91
21 34.867 2 4.574 2 Sulfurous acid, butyl undecyl ester 130 367 1000309-17-8 90
22 36.349 7 4.901 6 Heptacosane 187 749 000593-49-7 96
23 37.232 3 0.188 4 Sulfurous acid,butyl hexadecyl ester 178 468 1000309-18-3 43
24 37.763 3 4.406 8  Sulfurous acid,butyl dodecyl ester 141 028 1000309-17-9 91
25 38.618 3 0.224 9  Tetracontane,3,5,24-trimethyl- 217 985 055162-61-3 46
26 39.128 5 3.295 8 Heptadecane, 9-octyl- 172 982 007225-64-1 91
27 40. 466 2 1.700 3 Sulfurous acid,butyl dodecyl ester 141 028 1000309-17-9 91
28 41.990 1 1.330 6  Hentriacontane 204 901 000630-04-6 90
29 64.020 6 69.465 4 1-Heptadecanamine 101 849 004200-95-7 47
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