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GC-MS Study on Characteristics of Xiaojin Pills Containing
Natural Musk and Artificial Musk
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[ Abstract | Objective; To establish the GC-MS analysis method for the identification of Xiaojin pills.
Method : The volatile compounds in Xiaojin pills were extracted by ethanol, whose chemical constituents were then
analyzed by gas chromatography-mass spectrum ( GC-MS) and AMDIS. Result: A total of 53 compounds were
identified, 30 compounds were identified from Xiaojin pills containing natural moschus, 23 compounds were
identified from Xiaojin pills containing artificial musk. There are 7 characteristic compounds from Xiaojin pills
containing natural musk, including palmitic acid ethyl ester, dehydroisoandrosterone 3-acetate, 3-ethyl-3-hydroxy-
androstan-17-one, dehydroepiandrosterone, androsterone, androstan-3, 17-dione, androstane-3, 17-diol, their
relative contents were 0. 11% , 1. 12% , 2.80% , 1.59% , 0. 56% , 1.99% and 1. 22% . The steroidal compounds
in the characteristic compounds are derived from natural musk, and the ester compound may be a substance
produced by the compatibility of some compounds of natural musk with other drugs. Conclusion; This method is
characteristic, simple and reproducible, which provides a reference for the distinction Xiaojin pills containing
natural-musk and artificial-musk.
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Table 1 Retention time and relative contents of chemical composition of samples
tp/min X 5 HE 53 B/
No. s AT K& AEL e AT KK e AL
i B (ANLERF) (RAEE) BF BF  (ANLEF) (RAEF)
L aE - - 7.66 7. 64 - - 3.71 0.99
2 a-EEE MG - - 9.20 8. 80 - - 1.20 0.03
3 LR - - 9.31 9.33 - - 0.50 1.24
4 AR - - 9.76 9.96 - - 0.96 1.53
5 Aafrimeiy - - 11. 40 11.42 - - 3.81 1.44
6 REE - - 12.55 12.57 - - 1.17 2.36
T BRI AR - - 13.13 13.20 - - 4.76 1.27
8 2-WF H1 3£-6,8,8-= HI 3£-=F£[5.2.2.0 - - 13. 87 13.91 - - 2.11 0.52
(1,6) ]+ —f-3-5
9 T HBER - 14. 86 - - - 0.23 - -
10 JIE A ER - - 15.70 15.75 - - 1.55 0.49
11 2,3-F ok ng (B &) - 17.21 - - - 0.31 - -
12 FEAE 18.73 18.75 18. 81 18. 84 45.47 12.00 8.36 9.01
13 1,2-28 — W iR g 19.20 19. 20 - - 0.45 0.41 - -
14 AROK W RSk T 3 - — g i Mg 21. 65 21.65 - - 0.34 1.98 - -
15 - e-1-2 362, 4-— (1-H 3 2 fs - - 21.79 21.80 - - 0. 49 0. 62
) -H ke
16 MR B - - - 22.50 - - - 0.11
17 4,8,12,15,15-/f #-[ IR-(1R" , 3E, - - 23.09 23.10 - - 2.89 2.23
TE,11R* J12R* ) |- [9.3. 1] | F k-
3,7-f-12-
18 1,2-3F K R - 23.59 - - - 1.87 - -
19 2,6,6-= T -1 -4 5 R I - - 24.16 24.18 - - 1.44 1.53
20 7-F DY B AR R - 24.25 - - - 2.30 - -
21 12-H 3L 2, 13-4 B -1 - - 24.43 - - - 4.21 - -
22 T MRER-1,3- K g - - 24. 60 24. 69 - - 0.82 0.92
23 13- pUsR K - 24.97 - - - 0.07 - -
24 9-FINERME - 25.17 - - - 6.87 - -
25 1l-F R - 25.29 - - - 0.23 - -
26 -2 AFHA-Z PRS- 25 - - - 26.22 26.18 - - 0.90 0.43
o e H
27 R 4L 3-(3,7,11-= 1 3£-1,6,10-+ = - - 26. 46 26. 51 - - 11.24 0. 60
ot = Fii ) TR
28 FoNKEEENE 26.77 26.79 - - 0.60 2.02 - -
29 2,6,10-= I J-(2E,6E, 10E) -+ — - - 27.03 27.13 - - 7.04 8.51
S -12- 2 T -1 -
30 FNHIRIE 1,7, 7-=H IR [2.2.1] - - 27.92 27.98 - - 10. 36 9.95
BE-2-3% i
31 3-F 3R H R T 4% - - 30. 31 30. 40 - - 8.89 7. 46
32 LTRMLE SRS TR - 30. 06 - 30. 09 - 1. 60 - 112
33 (Z)-9-+ )\ 4 Bk i 31.81 31.87 - - 3.72 11.93 - -
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g1
L/ min X 5 AE 43 B/ e
Ne. s AT R ML AR AT R AL A&k
i B (ANLEBEE) (RAEBE) BEF  BEF (NLEF) (RAEF)

34 \BEBERE - 32.77 - - - 1.54 - -
35 fFEREENE - - 33.76 33.90 - - 5.96 5.21
36 3-FRSEMER be-17- - 36.37 - - - 11.50 - -

37 3-ZHR-3-FR - -17-TR - 36.78 - 47.08 - 0. 44 - 2.80
38 KERMEMR 37.19 37.19 - 37.38 34.91 0.12 - 1.59
39 RKMERR - 37.25 - - - 0. 40 _ _
40 HESSER - 37.28 - 37.46 - 1.82 - 0.56
41 HES§-5-E-3,17-T - 37.30 - - - 0. 87 - -
42 3 17- M S - 37.37 - 47.07 - 2.86 - 1.99
43 3, 17-T A g 37.93 37.96 - 38.27 0.48 0.81 - 1.22
44 WA T - 38.48 - - - 1. 60 - -
45 e - 40.37 - - - 0. 90 - -
46 5,19-FF-HE 5 -6 -3 ,17- T - 40. 58 - - - 3.67 - -
47 HEf§-4,6-"H-3,17- - 41.29 - - - 1.36 - -
48 3-R%-6,17 ZERME S b - 43.39 - - - 0.23 - -
49 3,7,17-= M6 b - 44. 63 - - - 0. 31 - -
50 4EEER A - - 51.23 51.39 - - 0.78 4.89
51 - g - - 51.54 51.70 - - 1.32 1.42
52 - IRER - - 52.47 52. 64 - - 2.68 3.05
53 JIA[EEE - 53.49 - - - 0.52 - -

TE L& 16,32,37,38,40 ,42,43 J2& 5 K AR /N B AR FRAE AL 2 153 o

A B
. l\—_/ L/\A\J\LALJ.LJ
0 5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50
C D
\ A o JLads jLLJ
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
t/min

1 AIBE(A),MEH(ATEE)(B),XRABE(C)MNEA(RABE) (D)WEBFREE
Fig.1 Total ion current chromatograms of artificial moschus( A ) , Xiaojin pills ( artificial moschus) ( B) , natural moschus( C) and Xiaojin

pills ( natural moschus) (D)
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