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Analysis on volatile components in different parts of Asarum insigne by
HS-GC-MS
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Abstract: Objective To perform qualitative and quantitative analysis on the volatile components in roots, rhizomes, leaves, and
flowers of Asari Radix et Rhizoma derived from Asarum insigne. Methods The volatile components were analyzed by HS-GC-MS,
and the relative percentage content of each component was calculated with peak area normalization method. Results There were 58
components separated from four parts of A. insigne, including 27 common components in different parts. The principal constituents was
trans-f-farnesene, safrole, and asaricin. Their contents were different in four parts. Especially the contents of safrole in rhizomes,
leaves, and flowers were up to 34%, 22%, and 21%; The safrole in rhizomes was over twice higher than that in roots (12%). Because safrole
was extremely poisonous, the rhizomes, leaves, and flowers should be used carefully. Conclusion The volatile components in 4. insigne can
be detected by HS-GC-MS simply and quickly. The research can be helpful for development and quality evaluation of 4. insigne.
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& HIR Asarum insigne Diels N5 LA T &
WY, T8 TR LIRS, R

toluene ) & J& 4% K I P B A RUR 0, o- TR I
(a-pinene). B-JRM (B-pinene). HiF[EZE (elemicin)
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B R | D A T o N = I N OBy il
RN 0.5%, FFEE 7 HAW 11 FERYERT .
FRER U & B3R AT /K 28R RIS B Hok
R EIE S S 4 AN, F RN 2 B
FHAT 7O, WS EIRREMA 2 AN b AL e
28 ANRELAY o LA 3R R B A B K 2K AT
AR B HE R MEAT PR T . ASHI S ORI T
% (HS) 55 MEE-FiE (GC-MS) BHE A,
B SRR, ARZE. HRITE 4 A2 AR
R A R A AT b, FR 5 58 T 1 ik
gy, Horb 4 ML R U H R B A —E
W25, NeHREE—BEEMA., REITN SR
ft— 2 K HES KT .

1 XEEHR

Shimadzu QP-2010 Ultra GC-MS Bt (HA
Shimadzu A, Bl&A AOC-5000 HIEIHEFEES);
CP9205 (£ [H %48 /2 7], DB-WAXms, 30 mX0.25
mm, RZEE 0.25 um) BIEH; 2.5 mL TE4EF
(% Hamilton 2%]); 10 mL TS (HA GL
Science A ], BC & A HERH /PTFE & ARG 55 )
XS205 dual range 5702 —HF R G L Hgkr
R AR AE R AT M TR AL (K
TR AR A FD .

XFHE G 2L T & % (methyleugenol, CAS 5
93-15-2, #t5 11642-200301, JFi &% >98%).
LR TEfKlE (bornyl acetate, CAS 5 76-49-3, #t'5
110759-201105, Jii 55340 >95% )« F k%= l% (patchouli
alcohol, CAS 5 5986-55-0, flt'5 110772-201407, Ji
B H>99.9%) W H A 2 R E AR
3,45-=HHEILEF IR (3,4,5-trimethoxytoluene, CAS
5 6443-69-2, L5 A230125, FiEDH>98%)
A -FEAE AU (trans-nerolidol, CAS 5 40716-66-3,
fit'5 AOTR23173, i E>95%) W H AR RIE
EVFRE AR A B-IRME (B-pinene, CAS 5
127-91-3, IS C10028483, Ji&E/>%¥>95%) WHH
W E RN 40T R -2,6- — HUE R
( methoxyeugenol , CAS 5 6627-88-9 , it =
10194298, FiE/r¥1=98%) WH Eiff Alfa Aesar
AT Co~Cyo IEM SRR (5 XA17133V) 1
PRI AT IECkE (. desifb ), it
5 20140623).

S HA LM T T B MR T N GBS
Yy, bR K2R S AR 1 e o B R B

M=F JE Y 4 R Asarum insigne Diels [T f 425
(FE i gm's 7640, BLFGHR. MRZE. fEFIt 4 3585,
FEAEFRAORAE T AL R A 2 B A bR A =

2 7k

2.1 GC-MS 9i&H

2.1.1 GC %M A NEAAS (>99.999%),
PRARE N 1.2 mL/min. HEFEIEE 230 °C, i
50 @ 1, FHEREF: BLS ‘C/min B 50 ‘CFHE] 120
C, f#4F 5 min, LL5 C/min J+E] 150 ‘C, {#FF3
min, A5 ‘C/min 7% 190 C, FHLL 10 “C/min JF
F]230 C, &% 10 mins

2.1.2 MS M BN BLIE, EFUREE 200
C; BEEAEE 230 °Co WHIVIEIRTE 0.5 min. 5
#7708 Scan B, X FIRBHMTEE m/z
35~500, FAHEEZR 0.30 s/scan. 2 TALAEE 70 eV,
22 &EFIAMHRERIEIE

W& HAGMF Lo 125 A 4 4
oy o B HUE BNV, 1T 40 Hif, R,
2.3 HS 5%

R % FREAL 50 mg & H- PR ARAE B T 10 mL T
2, 7E 110 C RIN#A 20 min, R 285FE% 250
r/min, THZSFEEEARR 250 L, BEREEHEE 120 C,
EHF GRS 1] 10 min.

24 FEEMRD ST

8 B S EEA 5 TAEs) (GCMS solution Version
2.70) 5 PA 215 21 GC-MS BdiE 347 il . 7
NBEPRIREEN 200, HABNERIME. KA
WETHI AR — 4T, 15 H S A2 o AR KM
I3 AR B o & HER A F 0 R VAT S
Firfs 4 B R i 22 8l 5 NIST11 A1 NIST11s
o e 2R A P2 DA B SCRR v ) S S R AT b s adad
IEMIGEIETRAR (Ci~Cso) FIFH TAEM IS LAY
FIOR B FR 2 (RD, I5 36 B [ S bR e J5 237 /Y NIST
Chemistry WebBook 4% 5 1] £ 4t A1 1) SCHR{E AN
fSCEMEEAT X AT M. SRR, B
ERE, 3,4,5-=HEFEPR, RA-BIEHEE. B-
PRI N 4-J TN F-2,6- — H AR DR Iyl ik o) Bt S kAT
T
3 Z#R

MR 3R 2% 6T 4 EE IR AS [R5 R4 i 1k s 73
AT, BEraEFRELE 1. &S,
G B 4 25 R AT A S 03 5 45 58 th 58 N R A%
gy (R D, BATTRIETAR Z A0 b7 S T AR 1K 98% LA
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Fig. 1 Total ion chromatogram of volatile constituents in

different parts of A. insigne

b BT DA B EEEARE i FR A A A TR A AR RRAE

M E I 4 ANERAL AL 58 Mgy, Hor
MR % 47 MERMERSY, R %e i 424
FERMERSY, MrRset 36 ANy, fedh%e
34N, 4 DNEALHILA A 27 A 4 ANERAL R
FEXF & BB m R OO [ -B- B 0k . B
Ik, 432 (asaricin). 3,5- “HAEHIK, R
H-B-E A I A B ER B T 65%, HRZE AT
RN 50%, HRITEFIAN 61%. HRZE. IR
e AR IRE R AE R 20 0 02 34% 22%F1 21%,
AP AT S N 12%, M2 AR s At (A X 5
SR 2 50 b A RAEM. R mFgE
X SR IIE 6.7% 7.7% 5.0%AF1 5.9%; 3,5-

#1 HEHRTRBUPHELERS REMNESE

Table 1 Volatile constituents in different parts of A. insigne and their relative percentage contents

B min e CASE W ———— AT 0 22)
RI REZHEME M WRE
1,2 1.689 acetone/2-methylpropanal 67-64-1/78-84-2 MS. RI 808  8os!g12M 0.02  0.03 041 045
3 2.129  3-methylbutanal 590-86-3 MS. RI 915 91501 001 002 061 052
4 2.511 2,3-butanedione 431-03-8 MS. RI 969 98201 —  — 003 0.06
5 2.545 pentanal 110-62-3 MS. RI 975 9641 —  — 001 004
6 2784 methylisocyanide 593-75-9 MS 1 006 0.03 002 004 013
7 2.970 o-pinene 7785-70-8 MS. RI 1016 10121 026 024 008 0.09
8 3,162 2-butenal 4170-30-3 MS. RI 1037 103219 —  — 001 0.5
9 3.327 2,3-pentanedione 600-14-6 MS. RI 1052 1050 — — 002 0.03
10 3.453  camphene 79-92-5 MS. RI 1059 105819 013 0.1 005 006
1 3.660 hexanal 66-25-1 MS. RI 1077 1077"9 001 001 003 0.1
12 4.028 B-pinene 127-91-3 MS.RI.REF 1105 10971 020 0.17 006 007
13 4.228 sabinene 3387-41-5 MS. RI 1105 1108" 002 001 — —
14 4952 P-myrcene 123-35-3 MS. RI 1163 1153 — 001 —  —
15 5.585  limonene 138-86-3 MS. RI 1199 12012 002 005 — —
16 5723 eucalyptol 470-82-6 MS. RI 1206 1200 002 004 004 003
17 7.326 terpinolene 586-62-9 MS. RI 1282 128212 — 001 —  —
18 8.456  sulcatone 110-93-0 MS. RI 1333 1336 — — 002 0.02
19 9,925 methyl 2-hydroxy-3-methyl butanoate 17417-00-4 MS. RI 1393 13831 001 003 002 006
20 11281 acetic acid 64-19-7 MS. RI 1452 1446 016 022 030 090
21 12169 copaene 3856-25-5 MS. RI 1489 14851 007 006 0.09 0.10
22 13963 (-)-aristolene 6831-16-9 MS 1552 072 025 045 031
23 14.075 isocaryophillene 118-65-0 MS. RI 1567 15731 0.14 006 009 002
24 14209 bornyl acetate 76-49-3 MS.RI.REF 1575 15742 034 071 045 047
25 14417 o-bergamotene 17699-05-7 MS 1582 0.05 0.06 0.03 —
26 14533 calarene 17334-55-3 MS. RI 1588 159117 284 084 156 1.04
27 14.642 caryophyllene 87-44-5 MS. RI 1593 158612 — 014 078 091
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g1
B2 rmin ke CASE  EHI i R R (=2)
RI' RPZHMHE R ORE 0
28 14749 terpinen-4-ol 562-74-3 MS. RI 1595 1589 0.12 008 012 0.08
29 15279 cis-thujopsene 470-40-6 MS 1613 006 001 — —
30 15446  trans-p-mentha-2,8-diene-1-ol 7212-40-0 MS 1618 002 001 — —
31 15954 a-bulnesene 3691-11-0 MS 1633 025 008 013 0.11
32 16930 trans-p-farnesene 18794-84-8 MS 1662 65.64 50.02 60.96 61.48
33 17.810 borneol 507-70-0 MS. RI 1689 16922 238 1.03 143 137
34 18441 viridiflorene 21747-46-6 MS. RI 1707 169727 010 — — —
35 19.137 p-himachalene 1461-03-6 MS 1725 028 009 — —
36 19.170 (ZE)-a-farnesene 26560-14-5 MS. Rl 1725 17200 — 009 — —
37 19.347 trans-carveylacetate 1134-95-8 MS 1730 0.06 — — —
38 19.700 trans-piperitol 16721-39-4 MS. Rl 1740 17432 002 — — —
39 20.037 a-farnesene 502-61-4 MS. RI 1749  1744>4 0.12 008 008 005
40 20.136  3-cadinene 483-76-1 MS. RI 1751 17381 0.11 004 006 0.08
41 20.635 B-sesquiphellandrene 20307-83-9 MS 1764 0.04 0.01 — —
42 20.855 cis-o-bisabolene 29837-07-8 MS 1769 002 — — —
43 22.643 isopiperitenon 529-01-1 MS 1820 002 — —  —
44 23.199 3,5-dimethoxytoluene 4179-19-5 MS. RI 1838 1838 444 245 379 3.04
45 23913 safrole 94-59-7 MS. Rl 1862 1863 1237 3431 2225 2137
46 28472 methyleugenol 93-15-2 MS. REF 2002 0.08 021 008 0.09
47 29.495 trans-nerolidol 40716-66-3 MS. REF 2035 024 013 007 001
48 29.631 3,4,5-trimethoxytoluene 6443-69-2 MS. REF 2039 0.04 — — —
49  31.442 7-epi-cis-sesquisabinenchydrate 2638-20-2 MS 2097 0.01 — — —
50  32.736 patchouli alcohol 5986-55-0 MS. REF 2147 0.07 — — —
51 32.808 cugenol 97-53-0 MS. RI 2150 21430 — 003 - —
52 33.519 asarisin 18607-93-7 MS 2178 672 770 501 593
53 34.085 a-bisabolol 515-69-5 MS 2200 002 — —  —
54 34442 elemicin/unknown 487-11-6 MS. RI 2216  2215P1 004 003 — —
55 35.090 myristicin 607-91-0 MS. RI 2245 225202 002 — = —
56 35.110 pyranone 28564-83-2 MS. RI 2246 2225 — 003 007 0.1
57 35251 farnesylacetate 4128-17-0 MS 2252 0.01 — — —
58 39.631 methoxyeugenol 6627-88-9 MS. REF 2525 006 008 005 —
&it 98.40 99.52 99.21 99.10

MS-5bai S RIRIREIREOR IR REF-BRDa MRS HA ' IRIR BB (Cr~Cao) Aavfi: b ATINE (¥ SRR BFREL * kB
“—7 FoRREI ]
MS-identification by comparison with mass spectrum stored in NIST library ~RI-identification by comparison of retention index REF-identification by

comparison with retention time of authentic reference compounds 'data determined using n-paraffins C,—Cso as external references “data from

w %

literatures not detected

TR IR S BN 44%. 2.5%. 3.8% SHIR (G5 76400 AN[FEAL A A HE R o)
A 3.0%. LA KD PAN S EREREA M BB B B E R 3,4,5- = 2k
( borneol ) « 1 B M ( calarene ) « 5 92 & fi K. AMERE. %2 (a-bisabolol). -
[(—)-aristolene] . i B ( trans-piperitol ) « it 3 -a- i ¥ 2 B
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(cis-a-bisabolene) A 5ElE (myristicin) 55 Al 7
HIEAR AL R, (Z,E)-a-farnesene ] 2} (eugenol)
S AR ZE AR 2], T 2,3-butanedione pentanal
sulcatone A 2,3-pentanedione 45 7E M FIAE FRAS Ml
o RS SRR IR AR P AR S B lm, OR
Jhe o TR T FR S T A Iy S R AR N B AE AR 2R e
RS (RARZE) o a-JR)M . B-pinene. FX/
(camphene) H1 Js 26 T AURE S (1) A 5 20K T
R AN A
4 g
4.1 FEHEE
4.1.1 HS M0 TR AR kUL, T2 - [
FHRAEEL (HS-SPME) /7% G iAE it 2k, 1§ETEA
U, o I b B E I R A, i DUASHE 5T
fEH HS J5i%. AWFFCH R T it i8] (104 204
30, 40 min). “FHTIEEE (60, 70, 80 . 90. 100,
110+ 120, 130 C). E¥HME (500, 250 r/min)
SSHHMT TS, RALIESET 237 UNRIITE.
412 Hakriktii HESPR R &0
BT R H IR /K 28R NEAR B3 Kb &
S = AT 3 A 9 s a-B-E A R AR R
rER, SAMRGR . EAEPFANEEZ
Iy, 2% 133 58 MNER MRSy (T
i 98%LL b o AKZE AN D% A oy I ik
ITHETE, FERHG, FRAEZDI, mH AT RES Pk —1k
AR XS 73 ¥ ot & 1) il R AN R SR 45 5 ¥ R MG
Y. R R BT HS #3771,
ZiM R, PR TR AR, Dok R, JUH
& T A KSR S Pk BB I B Ay
FEh, HS JTEBUK AR TTE BAT js /b B 5
T, HEEME R, EEEh RS A SR
M5 G il RS o
413 M Eld ERREERR (G~
Csy) IHHAWHK RI {H, 5 NIST Chemistry
WebBook %4t HHAH A (4 1% 244 T 1 RI E A& SCHRE
HEAT R R JE X S A B 1, B ARl Lexr 45 5 A
B A
4.2 ZREBAIVAFE)E

i (PEZH) 2015 FRRISEL, A K25
AT TRy . ESRPRAE R, SHIAME
NSRRI Az —, 2R HE . ARFTL
RERGHIMRZE DS H L2 B3 8 s,
AR EER 2 5L by [FN S IR A e

A AR T A SR T o IR R A AR IR ] S SN
i, AR ARG, NS ES, R
TEAH FH AR ZE R 350 2 - ORI 75 B

A2 KA HS-GC-MS Bt AR B ont & H
PR ARZEL HRITE 4 A2 A 35 R P o 34T
TOYHT, WRRERY 4 AERAL 3 B R L, H
BAAE—ENER. AN EERE— L RF
Fl AVEVRY . 5 R ) R 2GRS M T AT R
TR T

At X F BigE. SRR REF LR
fe R R it A2 b R B
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