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Abstract

Objective: To analyze and compare the volatile oil components of Mongolian medicine Arong and
its substitutes by GC-MS. Methods: The volatile oils of Arong (Artemisia capillaris, Artemisia scopa-
ria) and its substitute (Leontopodium leontopodioides) were extracted by steam distillation, and
the main volatile components of the three medicinal materials were identified by GC-MS analysis.
Gas chromatography conditions: HP-5 (30 m x 0.25 mm x 0.25 mm) elastic quartz capillary col-
umn, carrier gas: He gas, carrier gas flow rate 1.0 min/mlL, injection port temperature 250°C, in-
jection volume: 1 mL, Split ratio 50:1, temperature program: (initial temperature 50°C (5°C/min)
- 140°C (8°C/min) - 200°C (10°C/min) - 260°C. Mass spectrometry conditions: Electron source: EI
source, ion source temperature: 250°C, interface temperature: 270°C, quadrupole temperature:
150°C, scan range: 50~400 amu, solvent delay: 3 min. The main components of the three medicinal
materials with a content of more than 1% were selected, and a comparative analysis was carried
out to compare their chemical composition and relative content. Results: There were 23 compo-
nents in Artemisia capillaris with a percentage of more than 1%, accounting for 75.83% of the total
volatile oil. There are 19 components in Artemisia scoparia with a percentage of more than 1%,
accounting for 76.73% of the total volatile oil. There are 16 components of Leontopodium leonto-
podioides with a percentage content of more than 1%, accounting for 77.07% of the total volatile
oil. There are 7 compounds with the same retention time and composition of the three medicinal
materials. Conclusion: The same volatile components of Mongolian medicine Arong and its substi-
tutes are relatively few, and whether they can be completely replaced needs further experimental
research.
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1. 51§

SO PIRME T (N E R AMARAE) , HFCONPFR, N2 RHEY)EE Artemisia scoparia Waldst.
et Kit. B A PRE Artemisia capillaris Thunb. ()40 . H 2 0 A TIE &1, SP W, HA, Bt
FHESEFWE M. BEESE KT 6~10 om FRUk, LBRFZEMAR, ERHAAMT&H. Bl
SRPED, WRE . S, HAVEM. br. FERR DR, F TR Bl . R L JERE R R
MRS (1] (P EZG8) (2020 i)W TR R 9 S R HE )V Artemisia scoparia Waldst. et Kit. B4 R
i Artemisia capillaris Thunb. )T/t 385 . fEHZREERERIFRN “HE R, FERKEER RIFRA “1E
B [2].

RGP E RN : BEORIET 1R 2 By . HhEBREEGEEE). WEENIEM; KEE
JEIIKBEL, K KB, B KA E PO e 8, A BN . SRR 25 8 Soikac 2 ok v]
F5 2, e S AN SRR T 2, R ATE . N, SRk B SR N 250 T (AR i -25 5 it
Z14E-7. JNIf-25. HK-43 S RTEG A (bR, TR MR . e R, A
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PRI S % B H % BRI 3] B TR 2 BS2 BRI R _F R 58N 24368 FH (1 2 B 2= KA I 40 v R (18
B IR Bl 34y

YERZEZ PRI S, KB H TR T (DA S baE « 220 M) [4]. (N EFEZ
PFRAEY [1], AZRHEY K28 Leontopodium leontopodioides (Willd.) Beauv. ) FJgith - #84%, 24K T
o TR, TE . W RER, RS, B, BT . et &, %)
B, ke, BAAVEM. bR, ERARIITIRG TR, 2. ILE AN g, BRIF MR
ML BRI PR DA B 5 s R AR 50

AT GC-MS F3- BT 45 78 D4 R 85« ST R K SR R R VR Ry, LU A8 = 24 1 T4 1 M Jl e
FAE R, N5 A BRI R 5 R R A SRR 7T 2508

2. (UFES5RG
2.1. EI{NAR

Thermo Fisher Trace ISQ %5 GC-MS. if#: HP-5 (30 m x 0.25 mm x 0.25 um). YP10001 %45 ¥
TP (B EESTAES A TR A ) ¥ & M EES A DZTW 45 H 7 1E iR H S (R L st A A A R

YAEIDE
2.2. SRR

KGEE BEERET A S I BRI L, NERE SR T 2= MM 37, e m sl
RIRKFAFKEA BRI HIRE 2. RE WSLITEDY 2020 4 7 H, HEARA T AL S, FE(T
Wwal), LfF(tika), EEBw AR PRR(GEIEL), LARVEEAS: T ARAR . i RAERK, M
JE R AR bt

3. L7k
3.1. REELH

51 HIEL 100.15 g T B4 MR R L R DL A CK R s G S 0, BT 1000 mL R ke
A, BN 700 mL ZKAE A . SR (R NRILAIEZ58) (2020 4R R DY 2204 #5 J ill 5E v (R
) B HMNE R R IR, FERRFREZ 5 /N, Z e 2T EAE RN, Eabm, RCE A%,
PR RO &, IR P R R AR
3.2. HiNERIEIE

R AR M ERE 100 uL PR EE . IRE . KORE R, %0 900 pL ¥F ke, A 0.22 um A
MUFLIE L JE, RI7E .

3.3. GC-MS #&3m
3.3.1. HEH

AR St HP-5 RSP LB (30 m x 0.25 mm x 0.25 pm), #H/<: &S, HAWE: 1.0
min/mL, AR 1 pL, SRR E N 250°C, ikt 50:1, F2FFHif: 50°C (5°C/min) — 140°C (8°C
/min) — 200°C (10°C/min) — 260°C . k2% HMFIR: EI VR, B-FURIEE: 250°C, #MEE: 270°C,
VUEAT#E: 150°C, FARiEHEI¥ 2 N: 50~400 amu, ¥AFILER: 3 min,
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33.2. HthEE

KH GC-MS 73T A B 58S K GRE (PE R A B T T S AL 50 S 3 B AT AR v TS A 2R
PR T AR AT A, 55 ot VS AR S SR A 25 % B N R (KA B g, R P e T AR A —
BT S AL TR A B, W IR Ry 22 5 08 2 B SR B R, e AR 2E Ry . S S &R
F 1% F TSy, St = AN Z IHE R R AT X L AT, A A A 4 2L R B X

4. SREER

RSBG4S BIAR TR (U R E R R i 0.15 mL (B &h 15%). R (Ll 4 R 0.25 mL (& &N 25%)-
S KGR R 0.15 mL (55808 15%). BFRE T E A 72 ke, SRR 97.51%. A5
FEAT 1%M RS 23 4, SRR 75.83%: M H&H 75 Fib &4, HHER ST 97.14%.
BHoaEAKT 1% 194, HERMEER 76.73%; KEEF&E 74 Ml &Y, SRS ER
97.29%. A EERT 1%H8Ir 16 1, HIERMBER 77.07%. =20 R BN ) 5 B —30A
8 MELEW, 4%l Linalool(1). Benzene,1-(1,5-dimethyl-4-hexen-1-yl)-4-methyl-(2). Spathulenol(3).
Tricyclo(5,2,2,0(1,6))undecan-3-ol,2-methylene-6,8,8-trimethyl(4). Diepi-a-cedrene epoxide(5)
2-Pentadecanone,6,10,14-trimethyl-(6). 1-Heptatriacotanol(7)Fl
(E)-3,7,11,15-Tetramethyl-2-hexadedcen-1-01(8), Hr{b&4 2 fil 3 IH A FEART 1%. 4R I%E 1.

Table 1. Volatile components with content greater than 1% in three medicinal materials (Artemisia scoparia, Artemisia ca-
pillaris and Leontopodium leontopodioides)

® 1 ZHAMCRS. BfS. KEE)RT 1% ENELMEHS

RT Relative content (%)
No . Compound Formula MW

(min) ZMH YCH HRC
1 8.73  Myrcene CioHis 136 1.03
2 9.08 9-Oxabicyclo[6.1.0]nonane CgHi,O 126 116
3 9.87 1-methyl-3-(1-methylethyl)-benzen CypHyy 134 4.11
4 10.36 3,7,7-trimethyl-Bicyclo[4.1.0]hept-3-ene CioHs6 136 1.49
5 10.78 g-Terpinene CioH16 136 1.32
6 12.06 Linalool CioHigO 154 2.21
7 1455 ?iggl_clohexen-l-ol,4-methyl-1-(1-methy|ethy|)-, CrHiO 154 178
8 15.02 Methyl salicylate CgHgO; 152 1.26
9 15.04 p-menth-1-en-8-ol CioH1gO 154 1.38

(1aR)-1ap,2,3,3a,4,5,6,7bp-Octahydro-1,1,3ap,
10 20.02 7-tetramethyl-1H- CisHos 204 1.04
cyclopropa[a]naphthalene

2-(3-Isopropyl-4-methyl-pent-3-en-1-ynyl)-2-met

11 20.23 hyl-cyclobutanone CuHO 204 1.43
Azulene,1,2,3,3a,4,5,6,7-octahydro-1,

12 20.94 4-dimethyl-7- CisHyy 204 1.04
(1-methylethenyl)-,(1R,3aR,4R,7R)-

13 21.08 I-Caryophyllene CisHos 204 10.79
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(3aS,3bR,4S,7R,7aR)-7-methyl-3-methylidene-4-

14 21.33 (propan-2-yl)octahydro-1H-cyclopenta[1,3] CisHas 204 3.16
cyclopropa[1,2]benzene

15 2169 (1é€ISE,)1_O-D0decatr|ene,7,11-d|methyl-3-methy|ene, CisHas 204 423
1-isopropyl-7-methyl-4-methylene-1,2,3,4,4a,5,6,

16 2189 8a-octahydronaphthalene CisHas 204 2.63

17 22.52 Benzene,1-(1,5-dimethyl-4-hexen-1-yl)-4-methyl-  CysHy, 202 13.69 5.51 2.56
[S-(R*,S*)]-5-(1,5-dimethylhexen-4-yl)-2-methy-

18 228 1,3-cyclohexa-1,3-diene CisHas 204 791
1H-Benzocyclohepten-7-o0l,2,3,4,4a,5,6,7,8-octah 101

19 2302 ydro-1,1,4a,7-tetramethyl-,(4aS,7S)- CisHze0 - 222 '

20 23.02 2-Adamantanol,2-(bromomethyl)- CuHi7;BrO 244 1.03
1-isopropyl-7-methyl-4-methylene-1,2,3,4,4a,5,6,

21 2307 8a-octahydronaphthalene Cists 204 1.89

22 23.28 2-Vinylnaphthalene CioHyo 154 3.79

23 23.28 Biphenyl CiHyo 154 2.9

24 23.37 d-Cadinene CisHyy 204 3.3

25 24.18 Nerolidol CisH,sO 222 2.07

26 24.18 cis-nerolidol CisHO 222 1.14

27 24.29 Aristolene e poxide CisHO 220 1.9

28 24.48 Lauric acid CioH,40, 200 1.14

29 24.77 Spathulenol CisHsO 220 9.78 9.68 8.09
1-Oxaspiro(2,5)octane,5,5-dimethyl-4-(3-methyl-

30 25.37 1,3-butadienyl)- CuH»,0O 206 1.89
Cyclohexene,6-ethenyl-6-methyl-1-

8L 259 methylethyl)-3-(1-methylethylidene)-, (65)- ~ Custe 204 2.02

32 26  Aromadendrene oxide-(2) CisHuO 220 2.41

33 26.17 a-Cadinol CisHsO 222 2.56

34 26.2 Lsoaromadendrene e poxide CisHO 220 1.09

35 26.22 1,3-Di(propen-1-yl)adamantane CiHoy 216 5.06

36 26.48 lsoaromadendrene epoxide CisHO 220 2.84 1.12

37 26.57 alpha-Bisabolol CisHysO 222 11
6-Isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octa

38 26.82 hydro-naphthalen-2-ol CisHsO - 220 187
7R,8R-8-Hydroxy-4-isopropyldene-7-methylbicy 157

39 2682 clo(5,3,1)undec-1-ene CisHze0 220 '

40 27.78 Myristic acid CuHys0, 228 2.85 6.76

41 28.8 2-Pentadecanone,6,10,14-trimethyl- CigHsO 268 3.51 1.4

42 29.39 Pentadecanoic acid CisHz00, 242 2.06
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43 30.07 Methyl114-methylpentadecanoate Cy7H3,0, 270 1.08
44 30.56 9-Hexadecenoic acid CigH300, 254 1.07
45  30.92 Palmitic acid CiH0, 256 15.32 20.78
46 31.79 1,9-Heptadecadiene-4,6-diyn-3-ol,(3S,92)- Ci7HO 244 1.47
47 32.44 (E)-3,7,11,15-Tetramethyl-2-hexadedcen-1-ol CxHiO 296 2.6 1.08
48 33.05 Linolenic acid CigH300, 278 5.08 23.59
5. &g

LGP AT LU T, N SRER IR PR 253 B3 5 1K 4 .

BRE . IEE . KEESZERT 1WA MORENE MRy 2 1
Benzene,1-(1,5-dimethyl-4-hexen-1-yl)-4-methyl-F1 Spathulenol. BiFfE 5 KBESERKT 1%ML2E R
AR B A — S & /2 8 4~: Linalool. Benzene,1-(1,5-dimethyl-4-hexen-1-yl)-4-methyl-. Spathulenol.
Isoaromadendrene epoxide. Myristic acid. 2-Pentadecanone,6,10,14-Trimethyl-. Palmitic acid. (E)-3,7,11,
15-Tetramethyl-2-hexadedcen-1-ol. Linolenic acid. FH AT A5 13 H 1R IR 5 5 K S8R (R4 R P R 43 AR
i, HABESRERESEG —emEHEN, ETRWsas8R, Efiisd—Ix M miEs k.

SE K

M EBX PAEITRE. NEEFHMIFIEIM]. JRig: NEEERREAROR B R, 1987: 149+183.
B R 2 4w, AR N RN E 25 8 —58(2020 4ER) [S]. dbaEt: RIE B Z R H iR A, 2020: 250-251.

(1]
[2]
(3]
(4]

PHiZk. 2 [M]. dbET: R AL, 1989: 471-472.

A N BRI DA A2 2% O3 . mh e N AT [ LA 8 245 oA - 52 265 70 I S). 1998: 8.
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