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Abstract: The volatile oils from Houttuynia cordata Thunb. were obtained with supercritical CO, , steam distillation and petroleum
ether extraction and analyzed qualitatively and quantitatively by GC-MS. The results showed that the chemical constituents of the
volatile oils by three different methods are very different. The extraction rates of volatile oil by above-mentioned three extraction
methods are 1.764% , 0.040% and 0.082% , respectively. The volatile oil extracted by supercritical CO, extraction, which the
content of houttuyninum reached 14.393%, is better than those with traditional methods.

XA ARE; ERM; @R CO,EM; GC-MS

Key words: Houttuynia cordata Thunb. ; volatile oil; supereritical CO, extraction; GC-MS

hESRE. 946.85  STWKERIRAG: A
1 R B ( Houttwynia cordata Thunb. ) 54 B A Yy , 7]
LT ARRSEENER MNP HNABESR
(houttuyninum) , 515 PR , B FRE WK, 1k 10 G0% , 1E B2 20
B, AR R EER, MABELERICAR
ZBF3E, B EAR NG R CO B £ IR 2 2 % W R 4 I BT 5T
sk AET Y, b, A ORI R CO, R A £ I BT
RMRAHATT GC-MS 27, SRR REMAIRMNE
BGRB8 i IR B R R A AT T 3 OB

1 MR5F%E

1.1 ##

& RET RV RRES . BOUREE, B
RBBAUBBERB AR (50 B)RER . CO,ARA%K.
1.2 (ARERA

TL75 B @ AR 22 e R 2K PR /] HA221-50-06 A8 I 57
KPR E ; % E Hewlett-Packard 24 7] HP6890/5973 B S+
BB FHL; 31 BUCH /A 7] HD-205 B W% R A ;
RN R A Hr st
1.3 SHEG#EYE
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BFE N ELE AR E:70 oV; B FHEB A 230C; Fil
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1.5.1 AREEEMEE WAEE 1.0 kg R AFERMIBERS
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Table 1 Comparison of chemical components of the volatile oils from Houttuynia cordata Thunb. with three extraction methods

KX AR (% HIX SR (%)

o, faH H7% BT e ot ||, KB HFR T e rlaive coment

Compounds FomuleS MW geEp sp0 PR Compounds POl MW sk spb P
1 1-Bomeol CoHiO 154 0.796 0.557 - ||44 Delta,4-Carene Colis 136 - = 0278 -
2 a-Fenchyl acetate CoHpO, 196 1.055 3.917 -  ||45 Trans-nonene-3 GHs 126 -  2.006 -
3 2-Undecanone CuHzO 170 6.555 23.387 - ||46 Geranyl acetate CpHx0;, 196 -  1.114 -
4 Houttuyninum CoHn0; 198 14.393 - - ||47 2-Dodecanone CoHyO 184 -~  1.005 -
5 Trans-Caryopyllene CisHyu 204 1.59 2.060 - ||48 Dodecannal CpHyO 184 -  1.748 1.338
6 E-Famesene CisHy 204 0.433 0.551 - |[49 Zingberene CisHy 204 - 0.246 0.815
7 Cyclohexa-2-en-1-ol GHpO 98 12.985 = - - |150 B-Selinene CisHy 204 - 2239 -
8 1,5-Heptadiene, CoH 136 0.474 - - 51 Lepidozene CsHy 204 - 0.684 -

2,5-dimethyl-3-methylene 52 Phenol,2 ,6-bis-(1,1- CisHu0 220 - 1.078 0.460
9 (+ )-Trans-iso-limonene CoHis 136 2.161 0.672 - dimethylethyl)-4-methyl
10 1,3-Cyclooctadinene CHo 108 0.757 - - ||53 Nerolidolisomer CisHys0 222 - 0.786 1.242
11 3-Octyne CHu 110 0.461 - - ||54 Cyclohexene,5-methyl-3- CoHis 136 -  1.684 -
12 2-Heptanane, 6-mythly CHO 128 1.075 - - (1-methylethenyl)
13 Tetradecandic acid CuHz0;, 28 3.004 - - ||55 Methyl, CHpO; 166 -  0.346 -
14 Hexadecanoic acid CisHO;, 2566 8.783 -  3.183|| - 4-hydroxymethylbenzoate
15 ‘Tris-(Methylencyclopropyl)- CpHigO 188 1.242 - - | 156 Naphthalene, decahydro CoHg 138 - 0552 -

methanol 57 Globulal CsHxs0 22 -  0.208 -
16 5-Ficosene,E- CxHo 280 0.981 - - ||58 Caryophylienol CisHyO 220 - 0.438 -
17 Cyclohexanol, 3-methyl GHLO 114 6.037 - - ||59 Neophytadiene CoHz 278 -  0.960 -
18 9,12-Octadecadiencic acid  CigHnO» 280 8.086 - - | |60 2-Pentadecanone, CisHiO 268 -  1.369 -
19 Cyclooctene, 3-ethenyl CoHis 136 2.032 - - 6,10, 14-trimethyl
20 3-Pentanone,2-methyl GHiO 100 0.477 - - 61 Nonadecane CoHp 268 - 0.133 -
21 Hexatriacontane CH 504 0.420 - - ||62 1-Octadecene CsHis 252 -  0.545 -
22 Pentacosane CsHp 352 0.427 - —~ ||63 2-Hexadecene, CoHoO 296 -  3.453 -
23 Neoabietate, methyl CaHpO; 316 1.641 - - 3,7,11,15-tetramethyl
24 Octacosane CxHs 394 0.737 - - | |64 9-Octadecenic acid CisH0, 282 -  0.583 -
25 a-Pinene C10H15 136 - 0.190 - 65 Trans-2-tridecenal C13H240 196 - 1.144 -
26 Camphene CoHg 136 -  0.089 - ||66 Decane,2,2,8- trimethyl- CsHy 184 - = 0.462 -
27 Sabinene CoHis 136 -  0.523 - |[67 Decme, 2,2,5-trimethyl-  CpHyx 184 - - 0.278
28 [-Pinene CioH;s 136 - 0.724 - 68 Octane, 2,2,6-trimethyl- Culy 156 - - 0.195
29 @-Myrcenen CoHie 136 -  2.788 0.230{ (69 Heptane,d-ethyl- CoHs 184 - - 0.567
30 1-Phellandrene CoHs 136 - 0.22 - 2,2,6,6-tetramethyl- )
31 o-Terpinene CoHis 136 -~  0.835 - ||70 Hexane, 2,2,4-trimethyl GHy 128 - - 0.238
32 Benzene, 1-methyl-4- CoHis 136 - 0.551 1.107(|71 Heptane,3,3,5-trimethyl CpoHy 142 - - 0.756

. (1-methylethyl) 72 Decane,3,3,5-trimethyl CI3H28 184 - - 0.5%
33 1,3,6-Octatriene, CoHig 136 - 0338 - [[73 oThujone CioHiO 152 - - 1.38

3,7-dimethyl-(Z)- 74 Heptane,2,2-dimethyl GHy 128 - - 1.343
34 ‘Y-Teypiene Cles 136 - 2.011 0.611(|75 Um:lecane,6,6—dimﬁhyl CB}[QS 184 - - 1.269
35 o-Terpinolene CoHs 136 -  0.591 - [|76 Decane,2,2,4-trimethyl CoHy 184 - - 1.296
36 Furan,3-(4-methyl-3- CoHuO 150 -  0.53 - ||77 3-Cyclohexenl-ol,4- CoHiO 154 - - 1.735

pentenyl)- methyl-1-( 1-methylethenyl)
37 Nonanal GHgO 142 - 0.848 - 78 M-Tolyl- CuHuO0 162 - - 1.042
38 1,3-Cyclohexadiene, CoHis 136 - 0364 - Dimethylacetaldehyde

1,5,5,6-tetramethyl- 79  Cyclopropane, 1-hexyl- CoHy 180 - - 1214
39  1-Nonanol GHyO 144 - 554 - 2-propyl-cis- :
40 o-Terpineol CioHisO 154 - 0.502 - 80 Decane, 2,2,6-trimethyl- Culy 184 - - 0.159
41 Decanal CoHnO 156 -  4.385 2.549|(81 '1,2-Epoxy-1- CiuHuO 208 = - 0.6
42 Phenol,2-methyl-5- CoHuO 150 -  4.186 - Vinyleyelododecene :

(1-methylethyl)- 82 Cyclohexane, Cofy 140 - - 0.567
43  Decanoic acid, methyl ester C;;H»0 186 - 0.379 - 1,1,4,4-tetramethyl




52 HYRBSFHEER

;- BVE

%1 Table 1 (Continued)

A R(%)

py  EXNAR(%) ’ 5T
No At HFR Fik The relative content No EY SFR [ The relative content
© G 1 la " Compounds Formulas
. MW spg?  sp¥  PEY MW gpEd  sp?  PED

83 Hexadecane, Cu)Hq 282 - - 0.5231|85 'lhymy]acdale Cu Hlsoz 192 - - 1.170

2,6, 10, 14-tetramethyl 86 o-Hunulene Cistpy 204 - - 2.447
84 Benaene,(1,1- CuHe 148 - - 0.609| |87 B-Sesquiphellandrene CsHy 204 - - 0.631

dimethylethyl ) methyl- £t Total 76.602 79.879 30.109

D SFE: K5 R CO, ML Supercritical CO, extraction; SD: K& HKMEIL Steam distillation; PE: 7 BRI Petroleum ether extraction.
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(6.037%)F1 9,12-+ N\ MR (8.086% ) , B 13t i AN &
B 56.839%  FhAEE RN & REN. KEXKEHE
WEEMALFBRAMEERE KFTERSVPEETH
(23.387%), 1-TBE(5.524% ) , B (4.385%) T 2- P 3-5-F7
PR (4.186%) o R ETFTRE R G5 TE 14, R4
RS BB AMBHRBAER N, FERS A TAR
(3.183% ) , HALA R R B M S BRI, NEEEMR
BRE, ZHZRJLEHERBRS

BIER CO,XEBMAREE R MR, HARHERM
XS REX 14.393% ; TiIARKBEWAERERMARE
R, A SABEER, THREMREG T  AREERELNZ
BZM,EERSEBAFEETE. AR 178, KES
AENERMSPRETE 23.387%, X S BE®R, T
ASTRESY ., AHMBERNABEEEMATX 2#
R4, FI BB S HA S BRAE S RABBOTEA X ‘

ERECAEEEERMRS Y ARER FRET
M AR AER ERAER, MAXRIIRRMARE
R MAE R A ERMERSS, 7857t X R E e
A X,

TR RS — B S EAEY, AR 1 ATH,
AR COo, XM AR EIER M, M- T BB ENBS, B
BRAHHEXBOEH , HOR B O, EBUA A BR # ik
A, R EBIAY L 66.102% ; KARSHREHERM, /D
SFRBSHENRE, TS mALE D45 TRFA X, BT
BEEAY S 57.714% ; B MRHR R NIE R WAT S N R
X, AR SH B FINREA X, IS EY S 14.719%.
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anemonoides (Willd.) Engl. ex Ube. ). BB AXLS
( Pulsatilla kostyczewii (Korsh.) Juz.) MEWS/R &AL ;
B RPHT F) A B LR K (Rhodiola coccinea ) FEFE
T8 R(R. semenovii (Regel et Herd.) A. Bor. ) At
4TE K (R. kaschgarica A. Bor.) WIR/RLAFK K
LB K (R. liwinowii A. Bor.) RELRK(R.
heterodonta (Hook. f. et Thoms.) A. Bor.) JRMZL5
F(R. kirilowii (Regel) Maxim. ); %27} (6 ) A 1
KR 4> 2 M5 ( Pentaphylloides dryadanthoides ) .M $&
( Hulthemia berberifolia ) « Bt 46 % 7% ( Rosa laxa Retz.
var. kaschgartca) KRB (R. webbiana Wall. ex
Royle) R BE# M (R. fedischenkoana Regel) . %% % 2%
(R. nanothamnus) ; ## % 46} (Primulaceae, 4 F)H R
£ 15 b M5 ( Androsace tapete Maxim. ) WH K /R 54 3L A
(A. pamirica) JELRE 5308 (A . squarrosula Maxim. )
E #y it F A ( Primula nivalis Pall.); % F P
(Plumbaginaceae, 1 ) F W& ft #h Ml 2 ( Limonium
kaschgaricum ) ; 16 BE$} ( Gentianaceae, 1 %)% ¥AK /K
J8.H ( Gentiana pamirica ) ; BT B (Labiatae, 1%0)H 1
K IR B384k ( Ziziphora pamircalaica Juz. ex Nevski) ; %
M G AREEY D% E (Pedicularis
cheilanthifolia Schwenk ) 78 # T 5 # (P. tibetica
Franch. ) W % /R 80 % #4 ( Linaria hkulabensis B.
Fedtsch. ) ; 3%} (12 # ) B £ IR 1E (Inula rhizocephala
Schrenk) . i K /R 3 & ( Ligularis alpigena Pojark.) P4
1 E (L. thomsonii (Clarke) Pojark.]) FEBNES
( Saussurea elegans Ledeb.) BN EH (S. glacialis
Herd.) SIEXES (S. kuschakewiczii ) HRXEH
(S. pulviniformis ) W& 1+ W £ 5§ (S. kaschgarica
Rupr.) . %5 1 E 55 8 3k W 35 ( Ajania schambhorstii
(Rgl. et Schmalh.) Tavel.)\ B W 3§ (A. trilobata
Pojark. ) AT % ; B AR (Liliaceae, 4 ) B 5 LLTR
YKAE ( Gagea jaeschkei Pasch.) . ZIRTHIKIE (G. ove
Stapf) . E X A& 7. W 1K ( Loydia serotina (L.)
Reichb.); R R (2 #) H R ILE R (Ins loczyi
Kanitz. )78 (I. lactea Pall.)™
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MK R BRI YRR, A B #, KR T
1E 138, §PEKREERFHEY SR
2.45% . HHIHI ( Sabina centrasiatica Kom.) HIR A
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Y% IR Type of plant resources
EP: £ Fi#% Edible plants; FP: 48 AI##) Forage plants;
OP: WY Omamental plants; MP: Z5HH% Medicinal plants;
AP: HAUHY) Other plants
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Fig. 1 Statistics of wild plant resources on the Pamirs in China

ME2TUEN, BB X FEREHEDRAE LR
YRR B 928.87% , FEEPAH T RAR
(19.61%) B %} (10.46% ) B HFL(9.80% ) FIEF
(9.15%) , HEH LRI 49.02% ., HPRAFIFA
Rz X B R R R R AR SR, B T ORHER
AFRAPHEY R B R HEY, R R L, B
REH —EWERETE . HRAEREYES
b EARARE, L SHEYHERER 19.61%,
REHRBEFEARS AR, BN, ZuXKEagd
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