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Analysis on volatile components of Liujing Toutong Tablets based on GC-MS
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Abstract: Objective To analyze the components of oil from Liujing Toutong Tablets by GC-MS. Methods Steam distillation was
used to extract the oil from Liujing Toutong Tablets, GC-MS was used to analyze the components, the components analyzed with the
different kinds of condition; The optimum separated and analytical conditions were researched, the amount of the components from the
essential oil were determined by normalization method. Results All 102 components which 87 peaks have been attributed to herbs
about 85.3% of the total essential oil were separated and identified, including menthone (11.887%) is calculated as the relative content
of the highest. Conclusion GC-MS is stable, reliable and reproducible. It is suitable for the quick analysis of volatile oil from Liujing
Toutong Tablets.
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75 IERSEZGEAER, AR BT H AT & )
FER B, IR LeHE S R /S S R IR VR DAk
A EE TR, (HIA SCHER R W AT B & 45
WEERG EAT R GRS, AR HARBR o3 B A
{10 5 I s RN HEFE R M 43 1Y) HPLC BB,

H AT Ak 5 o3 (9 70 2Kl HPLC-MS
%, {H HPLC-MS EAME TR S AR, 1
GC-MS 0 H ARMER o ks Hod M R 47, Has &
AT VG i S AH 5 TR B 0% o 45 A 1 a3k A7 bR g o 1
Moo ARSI K R AR A S O N 2 i
HERH, R GC-MS 505 R m Y AT
TH RN, S 102 AN Esy, b A
(11.887%) HAHATER (7.372%) AHE_HER =T
B (11.236%) HAX&H B, Fixt & Gk gt
TR IA)E, Hh 87 MuikEC HERAM, &
L% 52 AN 85.3%, Ko ) BH % 24 24 380 % o =
EHR M T —ENSH.
1 B5HE

Agilent 7890A-5975C “SAH (A3 o7 1 16 FHAX (3
H 256 A7), BP211D +Jir 2 — W F o kP
(f[E 2 2 FIHT A D, HS3120 AU Dt (%
R e BB A IR AT . LBF (b, KT gE
PHERIEARARD, JoKRmBRM (sl REET
AU TAVEIRAFD, GERISAEK.

NG A (S DK12444) Rgi=E. 3.
FIE BaA, NS Rl S5 2404 25t LR IR
R R IR A F S dt, 292 REEZGMBT Tk
TREREWT T L2 E , AHE N SR RHE ) R 40
Asarwm sieboldii Miq. W TMRARZE, FFEAAK
2 BHEYIEEEAL Magnolia biondii Pamp. HIT1EAE
H, BIEANSERHEY AIE Angelica dahurica
(Fisch. ex Hoffm.) Benth. et Hook. f. HJ T4, FEA
NATERHEY FA Ligusticum sinmse Oliv. FJT-1§
WRARZE, JNE NERREWNE Ligusticum
chuanxiong Hort. HJ TR 2L,
2 Rk
2.1 FEEMAHEE

PRIBONZ SRS 250 g, AR/ T 55%1 % K
&2, BT 5 000 mL RS, f117K 2 700 mL,
2 (P E 230 2015 AF iR DU BI04 R il g v
FVEIRIN 5 h, fIRESOIERIML 1 mL, [FEH
Wamr. ER. B, 5. AR, 5% 5%
ZIRHHE R

22 HiX@aRE s

B “2.17 TR 3 #E & 02 mL, BT 2 mL %
B, IMORERRZIEL, RAOWE, FVEH&
YE. FRTTRE. R BRI AR,
1355 BARZGAHE R A B R i oK
WRERAAK S, 3T 0.45 pm A HLIENE S BI15 .
23 kY

Agilent HP-5 B4 HE (30 m X 320 pum, 0.25 um,
EE 2 AT, HE 1.0 mL/min; FID Al #%;
HEFENREEN 270 °Cs RDIESEE N 270 C; HTF
BAEFN 30 C, f£FF 1 min, PL 20 C/min F+ %
70 °C, f#4F 5min, L2 C/min JF% 80 C, {##F
2 min, PL 0.8 C/min 7+% 90 C, L4 C/min Ft
£ 115 °C, f#¥F 10 min, LL 0.8 ‘C/min F+ % 125 C,
{#%F S min, PL3 C/min F+ % 135 C, f£fF£F 2 min,
PL3 “C/min % 150 C, {#%F 3 min, LA 15 C/min
F+4 230 °C, f#FF 5 min, LA 45 ‘C/min %% 30 C,
TRFF 5 min; HAARAER (99.99%), #HFEE 0.5
uL, MR, U 5 L L.
2.4 [RIEEH

BN BLIE; HFRER 70 eV PURATIERE
150 ‘C; B TURIRSE 230 C; {52 )E 1412 V;
WEFIEIR 2.30 min, SCAN F##7EH 14~700 amu.
3 SERRSH
3.1 GC-MS #h

WHEL 0.5 pL FESERL % “2.37 A1 “2.4” T
NKAEHEAT GC-MS 2T, BEFES TIC S & T
K. WK 1~7.
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Fig. 1 Total ion chromatogram of volatile oil in Liujing Toutong Tablets
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Fig. 2 Total ion chromatogram of volatile oil in Magnoliae Flos
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Fig. 3 Total ion chromatogram of volatile oil in Asari Herba
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Fig. 4 Total ion chromatogram of volatile oil in Schizonepetae Herba
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Fig. 5 Total ion chromatogram of volatile oil in Chuanxiong Rhizoma
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Fig. 6 Total ion chromatogram of volatile components in Angelicae Dahuricae Radix
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Fig. 7 Total ion chromatogram of volatile oil in Ligustici Rhizoma
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Table 1 Identification and attribution of volatile oil from Liujing Toutong Tablets
W5 mw/min & X F A ZANsabae b Sy
1 7343  1R-a-JR)G 136 CioHis A.B.C.E.F
2 7.858 136 CioHis A.B.C.E
3 8.874  B-IKSFHE 136 CioHis A.B
4 8.943  B-JRM 136 CioHis A.B.C.E
5 9259  1-F4H-3-F 128 CsHisO  C
6 9.574  B-HHM 136 CioHis A.B.C.E.D
7 10.190  a-7KH 136 CioHis A.B.C.E.F
8 10421 3-E4 136 CioHis B.A.F.E
9 10775 (H)-4-E 45 136 CioHis A.B.C.E.F
10 11244  SB-FAHER 134 CioHis A.B.C.E.F
11 11.381 gt 136 CioHie A.B.C
12 11.598  tzrtils 154 CioHisO  A.B.C
13 12391 FEE 136 CioHis A.B.C.E
14 12914 T-FAM 136 CioHis A.B.C.E.F
15 14.607 W i 136 CioHis A.B.C.E.F
16 14.860  4-F AL H K 132 CioHi2 A
17 15.068  6-BXl 150 CioHusO D
18 15784  JiHERE 154 CioHisO C.B
19 18.708  Ze ek 152 CioHisO A.B.C
20 20.109 A7 i 154 CioHisO0 C
21 20401 AAF AR 150 CioHuuO A
22 20.709  F AR 154 CioHisO0 C
23 20.909  2-ZkHE 154 CioHisO B. C
24 21.601  JxaR-5-H 3 -2-(1- 7 A M 45 )- 34 Ui 152 CioHi 0 C
25 21.955  4-iif A 154 CioHsO A.B.C.E.F
26 23348 -l A E 154 CioHisO  B. A
27 23718 B IRIEEE 152 CiHisO A
28 24.926  JifiER-3-FH3E-6-(1-F 2.35)-2- 38 O f- 1- I 154 CioHisO B
29 26.565  JifiE-2-FH3E-5-(1-F 2.3E)-2- 38 O f- 1- I 152 CiHi O  —
30 28.188 A A I 152 CioHisO C
31 28.642  S-FAIL2-(1-RME)-2F R 152 CioHis0 C
32 29.120  HAREE 152 CioHisO  C
33 30705  JKAEE 152 CioHisO E
34 31.467 LB 196 Ci2H202 A.B.E
35 31797 EEN 148 CioHO A
36 32490  ZIRHk &R 194 Ci2HisO2  —
37 34260  2,5- KM 150 CioHuO A.E
38 34.591 1,5,5-trimethyl-6-methylene-cyclohexene 136 CioHie B
39 35129 MU 150 CioHuO C
40 35245  2-WZHk-6-FHHE-35- U 150 CioHis0  —
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g£x1
&S fp/min Y X RE KIEZiM
41 35406  o-BEENM 204 CisHaa B.C
42 35.606 2-BE 136 CioHi6 B. E
43 36253  RIKEH 162 CuHusO E
44 36.668 T T&EM 164 CioHi202 A
45 37.176  HEM 204 CisHas B.C.D
46 37.399  B-SEEM 204 CisHas A
47 37.792  B-EEM 204 CisHaa C
48 38.554  B-HiFEM 204 CisHa4 B
49 39.215 K 204 CisHaa C
50 39.600 (-5 T M 204 CisHz4 D
51 40.824  (2)-ATTiE 204 CisHa4 B.C.E
52 41.578  B-EEE AN 204 CisHaa B
53 41.878 cubebene 204 Ci5Ha4 —
54 42.432 seychellene 204 CisHza B
55 42678  a-FAIARK 204 CisHaa A
56 42.974 g-gurjunene 204 CisHo4 B. A
57 43.986  o-fiTTHE 204 CisHa B.C
58 44240  MiFEW 204 CisHa —
59 44.648 BRI 204 CisHas B
60 45.033  (E)-P-& ¥k 204 CisHoa B
61 46.464 1,2,3,4,5,6,7,8-octahydro-1,4,9,9-tetramethyl-[15-(1a,4a, 204 CisHz4 B
7a)]-4,7-methanoazulene
62 46.987  FHIM 204 CisHaa B.C
63 47464 o THE 204 CisHaa F
64 47.626 Wk 204 CisHa D
65 48.080  B-hHiMs 204 CisHas —
66 48.657  B-1EEE 204 CisHas —
67 48.996 a-gurjunene 204 CisHa4 —
68 49357  1,2,4a,5,6,8a-/NE-4,7- HIEE-1-(1-HER 8 2% 204 CisHaa B
69 49.827  A-TiZENG 204 CisHaa
70 50.735  y-AKZEIMGE 204 CisHa B
71 51.951  o-MAakE 204 CisHa B.A.C
72 52.512 1,2,3,4,4a,7-hexahydro-1,6-dimethyl-4-(1-methylethyl)-N 204 CisH2a B
aphthalene
73 52.920  (—-)-a-FEAAME 204 CisHas B
74 53367 < EEEWE 200 CisHao B.D
75 53.697  MiE-o-ZLK 2N 204 CisHaa —
76 55.298 1-methyl-7,11-dithiaspiro [5,5] undecane 202 CioHisS2  —
77 55.844  FEAERUE 222 CisHO B. C
78 56.398 (—)- R P e i 4 T 220 CisHaO E.F.B
79 56.522  ATIEEAD 220 CisH»O B.D
80 56.752  (H)-y-ili 204 CisHo B
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&5 fe/min HE) X EE T IR 44

81 59.176 B-vatirenene 204 CisHo4 —

82 60.107  O-FLARJG 204 CisHos D

83 60.461 y-eudesmol 222 CisH2s0O B

84 61.254  T-FLAAEE 222 CisHxO B

85 61.800  HRKZM 222 CisHO A

86 62.070  EEAEE 222 CisH0 B

87 63.955 Tk 168 Ci2H202 D

88 66.402  RE-4EEE 222 CisHxO0 B

89 68.249 + YR 2.1k 256 CisH3202 —

90 69.488  ARK W FTHES 278 CisH2204 C

91 69.765  +hER LI 270 Ci7Hz40: D

92 70.073 SRR _FIRR T NG 2- L TN 278 CiH3402 C

93 70.149 AR FHR-1-T lg-2-57 T e 270 CiH3402 C

94 70.765 AR HER T HE 278 CiH204 C.D

95 70.934  ERNARR 2B 284 CisH302 D

96 71.735  EIHER F R 294 CioH3402 D

97 72312 IR 4B 308 C20H302 D

98 72335 R 310 CaoH3302  —

99 72.558  TEFETR L 312 C20H4002 —
100 3474 Tk 282 CaoHaz A.C
101 74543 DUk 338 Ca4Hso A.D
102 75859 Tk 352 CasHs2 A.C.D

A4l B-EHR CHIFFEM D-AIE E-EA FIE

A-Asari Herba B-Magnoliae Flos C-Schizonepetae Herba D-Angelicae Dahuricae Radix E-Ligustici Rhizoma  F-Chuanxiong Rhizoma
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FEEREfN (3.016%) Sl (2.181%) A1 H
(3.752%)« a-& &M (2.601% ) 5K Fa I
(2.053%) y-AK =M (3.355%) SFRL4Y
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ARSEIGIET GC-MS 50T T /84 3k98 B iE
R, TR TS B AT 2 g . A
TR FE R 7N 8 Sk K SR B A 5 A
KEMFST, FIL G252t HPLC-MS
X HAKEE BB 7 AT L R, DLEARE S 23k
I8 AT AL T

SE K
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