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Study on Volatile Components in Modified Xiaoyao Pills by Gas Chromatography Mass Spectrometry
Chen Bo,Wu Rigen
( Pharmacy Department of the Affiliated Hospital of Inner Mongolia Medical University ,Hohhot 010000, China )
Abstract Objective: To detect the volatile components in Modified Xiaoyao Pills by gas chromatography mass spectrometry.
Methods : The volatile components in the solution of Modified Xiaoyao Pills were extracted by steam distillation. N-octadecane was
used as internal standard substance for reference. Through the design of the orthogonal experiment, it was found that when the ex-
traction time was 9 hours, the solid-liquid ratio was 1: 15, and the soaking time was 10 hours, it was the best time to extract the vol-
atile components in Modified Xiaoyao Pills by water distillation. The gas chromatography-mass spectrum and the specific chemical
components of volatile components in Modified Xiaoyao Pills were analyzed. The chromatography condition of GC-MS chromatogram
mass spectrometric study ; the Rxi-5ms chromatographic column (30 m x0. 25 mm) was selected, the column flow rate was 1 mL/
min; the flow ratio of helium gas (He) was used as the carrier gas,and the flow ratio of 30 ;1 was adopted ; the sample volume was
0.5 pL,the inlet temperature was 260 °C. The temperature rising procedure started. First the temperature of the initial column tem-
perature was 60 °C for 3 minutes, the temperature rose to 175 °C by the heating rate of 10 °C/min,and decreased by 10 times at the
rate of 1 “C/min to 195 °C ,and at last increased the heating rate 5 times to 240 °C at the rate of 5 °C/min,and then slowly in-
creased to 250 °C after 15 minutes,and the delay time of solvent was 3 minutes. Mass spectrum condition ; the bombardment energy
of the electronic bombardment ion source was set to 70eV ,the temperature of the ion source was set to 200 c,and the voltage was
detected by 0. 7 KV ; the scanning range of the total spectrum was m/z40-550amu. Results: The accuracy,repeatability and stability
of the GC-MS method were good. In the GC-MS study, N-octadecane (S) was used as the internal standard substance in Modified
Xiaoyao Pills to detect the volatile components in 53. By comparing the chromatographic peaks detected in the total ion flow chro-
matogram with the standard spectra of NIST standard mass spectrometry database, the specific chemical composition information of
the 53 volatile components was analyzed , including 11 aromatic and terpene volatile components,8 species of terpene alcohols and 6
kinds of aldehydes. Conclusion ; Gas chromatography-mass spectrometry ( GC-MS) is used to study the volatile substances in Modi-
fied Xiaoyao Pills,and to analyze its specific chemical composition and provide the basis for the quality control of Modified Xiaoyao

Pills.
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F 1 IOKIEEAERER DS
257 L&Y Tr(min) 353 HXEE(%) HREE(%)
1 M 3.65  CgH,0 0.53 95
2 TR 4.23 C5H,0, 0.29 94
3 B 5.49 C,H,O0, 0.16 93
4 A 7.03  C¢H,0 0.11 84
5 2- P HE kIR 7.31  CyH,0 0.50 96
6 R 7.51 C4H, 0 0.18 93
7 - RN 8.20  CyoHyq 0.20 89
8 TR 9.42  CyH;O 0.11 91
9 7+ Pk 10.40  Cy Hyg 0.24 85
10 Pl 10.70  C,oHyO 1.98 97
11 kA IR I 10.93  C,,H,,0 0.23 88
12 -7 11.47 Cy,H,0 0.19 89
13 )T 11.89 C,oH,0 0.13 88
14 2- 5T 12.07  CyH,0 0.25 83
15 2-Z IR O 12.17 C4H,0 0.09 81
16 4-$2 HE3-F B 2 12.96 CoH,,0, 1.24 86
17 Ed 13.31  C,oHy 0.12 84
18 8-HI 3-1 - —7% 13.36  Cp,Hyy, 0.13 83
19 FA LI 14.67  CyHy, 0.22 89
20 ~-HE A 14.78  C;sHy, 0.65 91
21 1-(4-F2 2L -3-F 438 - 7% £ T 14.89  CGoHx05 0.24 86
22 1-(1,5-—H 34-0f) 4-H H2% 15.45 CysHy 0.39 90
23 a-FH M 15.65  CisHy, 0.77 83
24 B-FE I 15.69  CsHyy 0. 89 91
25 SEE 15.87 CysHyy 0. 44 88
26 (R)-1-HI3E4-(1,2 2- = HF LR R IL) -3 16.01  Cy5Hy, 0.26 86
27 &AW 16.15  C;5Hy, 0.53 82
28 (+)-FHHI 16.27  C;sHy, 0.21 85
29 [R-CeTp820] 1 2 35 6.7,8,8a-/\%-1,8a- " HIHE-7-(1-HI L Z 453k ) - 2% 16.50  CsHy, 3.27 93
30 ( +/-)-J-FEAE AR 16.71 Cy5HyO 0.12 84
31 R 16.94  Cy5Hy, 0.93 91
32 8,8a- "I 3L2-(1-F3EW 2,36)-1,2,3,7,8 ,8a- N &A% 17.05 C;sHy, 0.52 87
33 la R-(laa,4aa,7B,7aB,7ba) -+4-1,1,7-= F B4 FF -1 S -3RP 5 Be7-BE 17.29  Cj5Hp 0 0.39 86
34 2-50-1-(2 ,4-— FJEZESE ) 2 - B 31 - i 18.73 Cy,H,;5ClO 2.93 85
35 - 18.82 CysHyO 0.31 79
36 AR 18.98 C;sHyO 2.71 80
37 S A A AR P 19.15 C;5HyO 0.43 87
38 1E TR BK 19.26 C,H},0, 13.50 84
39 AAYS 19.47  CgHyy 0. 46 89
40 A mE 19.91 C;sHyO 0.17 81
41 3-WF P L1 (BH) -5 20 3 1 I -] 20.42 Cy;Hy0, 2.61 75
42 EA NG 20.90 C;,H,,0, 32.76 76
43 AT R 5 T g 24.75 C,sHy, 04 2.90 97
44 4 5-E S K 26.87 C;sHy 5.25 81
45 PR 28.53 C;sHy,0, 1. 11 86
46 FrEHE R £ g 29.97 C3Hy0, 1.76 91
47 TR P 35.10 C,9H,,0, 0.85 89
48 (Z) T-F7sHims 35.42  C;sHy0 0.29 83
49 IR 2T 38.04 CyHs0, 3.70 91
50 Tt He-1 - 38.29 C;sHs0 0.92 83
51 2,6,10,15-pu HEE-+-E 4 42.45 CyHy 0.31 89
52 e 45.09 CyHy 0.33 90
53 Ak 48.15  CyHy 0.24 87
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