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[ Abstract | Objective; To separate and identify volatile and fat-soluble components in Tibetan medicine
Brag-zhun by GC-MS. Method: The water distillation method was used to extract the volatile components, and
petroleum ether was used to extract fat-soluble components. GC-MS technology was used to separate and identify the
components. The peak area normalization method was used to calculate the relative content of each component.
Result: Forty-one chemical components were identified in volatile components of Brag-zhun, accounting for
45.67% of the total weight, there were 6 kinds of component relative content of over 2% : 1-naphthalenepropanol,
a-ethenyldecahydro-a, 5, 5, 8a-tetramethyl-2-methylene-, (aR, 1S, 4aS, 8aS) - (11.97% ), cis-verbenol
(6.38% ), a-copaene (2.67% ), 2-tetradecene, (E) - (2.56% ), cedrol (2.49% ), docosanoic (2.17% );
forty-five chemical components were identified in fat-soluble components in Brag-zhun, taking up 92. 86% of the total
weight, there were 14 kinds of component relative content of over 2% : eicosane (12.83% ), pentacosane

(11.60% ), methyl palmitate (8.88% ), triacontane (6.82% ), heptadecane (5.94% ), 5-eicosene, (E) -
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(5.92% ), 1-hexacosanol (3.50% ), hentriacontane (3.43% ), 1-naphthalenepropanol, a-ethenyldeca-hydro-a,

5, 5, 8a-tetramethyl-2-methylene-,

(aR, 1S, 4aS, 8aS) - (3.18% ), methyl eicosanoate (3.15% ), methyl

stearate (2.94% ), behenicacid methyl ester (2.89% ), heneicosane (2.55% ), tetracosanoic acid, methyl ester

(2.15%).

Conclusion; This study focused on volatile and fat-soluble components in Brag-zhun for the first time,

in order to provide the study basis for further defining the formation mechanism of Brag-zhun.
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Table 1 Volatile components and the relative content of Brag-zhun

No. {4 B2 1) ]/ min et/ 43 F = X T o R AT R S B %
1 5.773 1-F 34 (1-H1 3 2 0 36 ) % CoH), 132.0 0.20
2 6. 668 L2 W CoH,,0 138. 21 0.08
3 7.311 (S) - T 4 g ot CoH,;0 152.23 1. 00
4 7.501 I A Ci o H;,s0 152.23 6.38
5 8.506 AT I CyoH;s0 154.25 0.10
6 8. 861 X FF R R S TN C,H,0 150. 22 0.15
7 9.241 b 4 B4R T C,oH,s0 152.23 0.29
8 9.737 4,6,6-=H I IR [3. 1. 1] B34 -2 CyoH,0 150. 22 1. 80
9 12.213 275 HL CyH,,0 136. 19 0.38

10 16. 024 1,1,6-=H13E-1,2- 242 Ci3Hye 172.27 0.37

11 16.557 AT T W C,oH,,0, 164.20 0.14

12 24.909 X N=r=Y ] CisHy, 202. 34 0.53

13 26. 416 i 7 C,5H,0 222.37 0.55

14 28. 940 A G C5H,0 222.37 2.49

15 30. 711 4,5- &5 K CsH,, 202. 34 0.85

16 31.557 a-JR I CisHy 204. 35 2.67

17 31.796 - 7 5 CsH,, 0 222.37 0.22

18 32.960 1,6- I JE4-(1-HI 3 2 5 ) & C,sHg 198. 30 1.19

19 37.194 - 2 C,sH,, 204. 35 0.56

20 37.359 Pk C,sH,, 204. 35 0. 60

21 38. 609 T = C3Hy O 200. 36 0.52

22 39. 099 1,5,8-= H 3 U a2 C3Hpg 174. 28 0.18

23 39.957 S5-I RRLE C,5H,,0 218.34 0.34

24 41.789 i i C,sH 0 268. 48 0.14

25 43. 627 (E)-2-F s C,4Hyg 196. 38 2.56

26 49. 240 4bh,8- "I 2-F N H4b,5,6,7,8,8a,9,10- N\ & IE C o Hyg 256.43 0.10

27 51.017 T-SP 1,1 4a- = H-1,2,3,4 ,4a,9,10,10a- /\ A JE CpoHyg 269. 45 0.23

28 51.403 THAZ B CyH;, 0 290. 48 11.97

29 57. 886 s Ry ¢ Cyy Hyg 310. 60 0.76

30 62.218 3 CyoHyy 282.55 2.17

31 63. 670 i SR e Cy Hy, 0, 314. 46 0.12

32 66.776 10-H1 3 — 44 Cy Hy, 296. 57 1.30

33 69. 871 e P Cp Hyp 338.65 1.77

34 72.217 RIR A CoHyp 268.52 0. 89

35 74.197 bk C,, Hsg 240. 47 0. 64

36 75.937 9-F Lk Cys Hsy 352.68 0.38

37 77.518 7-C =k CoHy 268. 52 0.36

38 78.976 2-F B =4\ Cyo Hgp 408.793 0.28

39 80. 355 =k Cy Hg, 436. 84 0.22

40 81. 868 9-c F+-b ki Cos Hyg 324.63 0.12

41 83. 651 o Cy Hyy 296. 57 0. 07
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Table 2 Fat-soluble components and the relative content of Brag-zhun

No. 1 B 1} [F] / min &Y 4 F R AXS o F B AR 5 B %
1 7.995 EAVE P CisHyy 204. 35 0.11
2 8. 896 2,4-TORUT B C,H,0 206. 32 0. 60
3 9. 061 FEAE R C,sHay, 202. 34 0.26
4 9. 760 v A CsH,, 226. 44 0.11
5 10. 066 HA Mg C,sHy O 222.37 0.29
6 11.181 + Dy i H g C,5sH300, 242. 40 0.48
7 11.935 + I\ kB C g Hag 254. 49 0.18
8 12.241 I T /2 P e CsH;,0, 256. 42 0.38
9 12. 468 A2 i CigHy O 268. 48 0.49

10 12. 891 5-1 M CisHg 252.48 1.39

11 12. 964 14- 3L 1 1% R g C,,H,,0, 270. 45 0.43

12 13. 185 (Z)-9-1 < H5 5 W s C,,H;,0, 268. 43 0.37

13 13. 460 F A 1R P C;H;, 0, 270. 45 8. 88

14 13.785 3-(3,5-TRU T H4-FR I N iR g C,5Hyg O, 292. 41 0.13

15 14.913 & % H g CgHy0, 284. 48 0.23

16 15. 740 THAZ B CyH;3 0 290. 48 3.18

17 15. 954 b7 AV C6Hs, 224. 42 1.03

18 16. 169 e R C, Hyy 296. 57 2.55

19 16.279 6+ /\J7 R g CyH;0, 296. 49 1.42

20 16. 469 (Z)9-+ /\Fiiig W fis CioHs60, 296. 49 0.42

21 16. 469 I % iz CyHye O 296. 53 1.25

22 16. 781 TN H B CoHy 0, 288. 50 2.94

23 18.319 s R ¢ CyHyg 310. 60 0.35

24 20. 654 1-FHJE-1-2, 5 3 -2 (2-F L1 T 475 3L ) -4 -3 FP 355 3R B e CysHyy 204. 35 0.22

25 21.071 = CsoHgo 422. 81 6.82

26 22.014 TR R C, H,0, 326. 56 3.15

27 24.269 B o 11 P C, Hy, 338. 65 0.38

28 27.970 (E)-5-— 1k CyoHyp 280. 53 5.92

29 28.252 R Cys Hs, 352. 68 11. 60

30 29. 520 T B R Cy3Hy6 0, 354.61 2.89

31 32. 455 EIR CoHy 268.52 0.39

32 36. 634 7 CyoHys 282.55 12.83

33 37.437 - DU H e Cys Hsy 0, 382. 66 2.15
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k2

No. 4 B2 B[]/ min & sy ¥ ARG F BT AR BT S 43 % %
34 38.772 ol AN ¢ Coy Hsg 394.76 0.15

35 39.410 A HRH R CysHs, 0, 396. 69 0.76

36 40. 414 -tk C,, Hyg 240. 47 5.94

37 40. 678 2- L e HE R Cy,Hg, O 394.72 0. 42

38 40. 950 N Ll Cy Hsy O, 410.72 1.77

39 41.554 (Z)-5-F Lk CpoHag 266. 51 0.18

40 42.179 L Cy3Hs6 0, 424.74 0.31

41 42.259 (Z)-14-— - DUl CpyHyo 0, 366. 62 0.48

42 42. 682 FEHS -3 -1 CyyHyO 368. 67 0. 66

43 43.049 =4k Cy Hg, 436. 84 3.43

44 43.190 -2 N bl CysHsy O 382.71 3.50

45 43. 601 T\ BERR R C,Hs5 0, 438.77 1.76

92.86% , o AEXS & AE 2% DL R 14 B, i
A e B0 AR K bE 12.83% , b R
11. 60% , k5 A % B g 8. 88% , = 1 4% 6.82% , Tk
15 5.94% ,(E)-5-— ks 5.92% , 1-—+ 75 i i
3.50% , =+ —4%¢3.43% ,JHIZ W 3. 18% , .+ R H
M 3.15% , + )\ W fiE 2.94% , — -+ — ke W2 P g
2.89% , .+ —k:2.55% , —+ DU g 2. 15% , &
SR R IR TR R .

R 1,2 AT, i b R PR R4 41 B IR
PERL ST 45 B, JER LA 11, 200 KA FE
FIA R FEER HAZEE . —+—% . 1+ =k . 110
B T IukE . e Rk S ke, i R
MRS 21, 65% , 5 Jig 5 P B4 1Y 30. 09% , AH [F]
BT 2R AR bk 2

T IR A 2 W S W 2R B ) S Y
RA W, L, 5381 B i 1 A M il A ok R LA
—E R X
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RIEEFEK
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