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Abstract: Gas chromatograph-mass spectrometry, chemometric resolution method (CRM) and overall volume 

integration method were used to analyze the essential components of herbal pair Artemisia annua-Agastache 

rugosa (AA-AR) and compare it with that of single herbs AA and AR. The results showed that the components 

of volatile oil of herbal pair (AA-AR) were different from that of single herb drug in quality and quantity. 70, 

69, and 48 essential components in essential oil of herbal pair (AA-AR), AA and AR were dctennined, accounting 

for about 85.93%, 88.85% and 93.23% of the total volatile oil, respectively. The volatile active components 

of the essential oils compounds in number are almost the sum of that of two single herbs, are mainly from herb 

AA, and the contents of each component from herb AR were relatively high. There are 51 common active 

constituents shared by herbal pair AA-AR and AA, and 34 common active constituents shared by herbal pair 

AA-AR and AR. There are 7 new components in the essential oils of herbal pair AA-AR, the relative content of 

artcannuic acid (2.99%) and p-propenyl-anisole (1.92%) are higher than others. 
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Figure I TI Cs of volatile oils of Agastache rugosa (A), Artemisia annua (B) and herbal pair Artemisia annua-Agastache rugosa (C) 
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IC containing two components ( a and b) 
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Figure 4 Resolved (right) and the standard (left) mass spectrum of the X peak clusters in Figure IC. a: cis-Z-a-bisabolol epoxide; 

b: trans-longipinocarveol 
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Table 1 Main chemical components of volatile oils from Artemisia annua (AA), Agastache rugosa (AR) and herbal pair AA-AR 

AA/% AR/% AA-AR/% Retention 
No. Component/molecular formula 

index re sr re sr re sr 

a-Pinene I C 10H16 0.10 95 0.07 95 886.349 

2 Bicyclo[2.2.1 ]heptan-2-one, 1,3,3-trimethyl- I C 1oH 160 0.02 94 980.745 

3 Eucalyptol / C 10H1,0 0.21 93 0.23 89 981.818 

4 1,5-Heptadien-4-one, 3,3,6-trimethyl- / C 1oll 1,,0 0.19 98 0.14 99 989.074 

5 llicyclo[2.2.1 Jheptan-2-one, I, 7, 7-trimethyl-, ( IR)- I C 1oll H,O 2.00 97 1.02 96 I 080.064 

6 Bicyclo[3. I. l ]heptan-3-ol, 6,6-dimethyl-2-methylene-, 0.57 95 0.24 96 I 080.843 

[IS-(la,3a,5a)]- I C10H1 60 

7 Anisole, p-allyl- I C10H120 0.08 95 I '081.429 

8 Bicyclo[2.2. l]heptan-3-one, 6,6-dimethyl-2-methylcne- / C10H140 0.35 89 0.15 89 I 083.981 

9 Borneo! I CwH180 0.81 95 0.34 94 I 086.593 

IO 3-Cyclohexen-1-ol, 4-methyl-1-(1-methylethyl)- I C 1011 1,0 0.41 89 0.13 93 I 089.504 

II 1-Pentanone, 1-(2-furanyl)- / C"H 1202 0.05 90 I 169.966 

12 Anisole, p-propenyl- / C 1oH 120 1.92 97 I 176.909 

13 Benzylidenemalonaldehyde / CJOH80 2.29 96 4.16 96 1.57 96 I 183.389 

14 4-Hydroxy-3-methylacctophenone / C9H 1o02 1.23 89 0.34 89 I 189.597 

15 Eugena!/ C1oll1002 12.79 96 5.90 96 6.90 96 I 280.601 

16 4, 7-Methanoazulene, 1,2,3,4,5,6, 7,8-octahydro-1,4,9,9- tetramethyl-, 2.27 95 0.82 95 I 284.767 

[IS-(la,4a,7a)]- /C1sll24 

17 Copacnc /C1,H24 7.47 96 4.71 95 4.14 96 I 286.657 

18 Bicyclo[7 .2.0]undcc-4-cnc, 4, 11, 11-trimethyl-8-mcthylcne- / C1,H24 10.75 95 3.09 95 4.86 95 I 375.102 

19 2-lsopropenyl-4a,8-dimethyl- l ,2,3,4,4a,5,6,8a-octahydronaphthalene / C 15H24 3.56 88 2.68 89 I 375.321 

20 4,7,10-Cycloundccatricnc, 1,1,4,8-tetramcthyl-, cis, cis, cis- I C 15H24 1.17 95 0.61 94 I 376.782 

21 1,6, I 0-Dodecatriene, 7, 11-dimethyl-3-methylcnc-, (Z)- IC 11H24 1.68 92 0.45 92 2.15 90 I 377.250 

22 Naphthalene, 1,2,3,5,6, 7 ,8,8a-octahydro-l ,8a-dimethyl-7-( I- methylcthenyl)-, 0.95 91 0.08 90 0.14 88 I 379.294 

[IR-(la,7/J,8aa)J- I C1sH2• 

23 Naphthalene, 1,2,3 ,4,4a,5,6,8a-octahydro-7-methyl-4-methylene-1- 0.37 90 0.44 90 I 379.408 

(1-methylethyl)-, (la,4aa,8aa)- / C1sll24 

24 Patchoulene / C1sH24 0.46 95 0.54 90 I 381.108 

25 Eudcsma-4(14),11-diene / C 15H24 3.32 92 0.15 94 I.I I 95 I 382.584 

26 Azulene, 1,2,3,5,6, 7,8,8a-octahydro-1,4-dimethyl-7-( 1-methylethenyl)-, 4.19 93 3.08 95 I 383.210 

[IS-(la,7a,8a{J)]- I C1,H24 

27 lll-Cycloprop[ c ]azulene, I a,2,3,4,4a,5,6,7b-octahydro- l, 1,4, 7-tetramethyl-, 2.56 90 I 383.607 

[laR-(laa,4a,4afJ,7ba)]- I C 151124 

28 Azulene, 1,2,3,4,5,6, 7,8-octahydro-1,4-dimethyl-7-( I- methylethenyl)-, 0.51 91 1.61 90 1.18 89 I 384.468 

[IS-(la,4a,7a)]- / C1 51124 

29 Germacrene DI C 15H24 1.47 91 0.64 90 I 379.918 
30 3-Allyl-6-methoxyphenyl acetate/ C 1211 140 3 1.21 89 I 387.895 
31 Naphthalene, 1,2,3 ,5,6,8a-hexahydro-4, 7-dimcthyl-1-( 1-methylethyl)-, 1.55 92 0.08 88 0.88 92 I 442.056 

(IS-cis)- I C11H24 

32 2-Butenal,2-methyl-4-(2,6,6-trimethyl-1-cyclohcxen- l-yl)- / C 14 H220 1.33 85 1.27 85 I 472.477 
33 Thunbergol /C 1sH240 2.70 85 1.22 89 I 475.281 
34 Caryophyllene oxide /C 15 H240 3.07 92 0.74 93 I 475.712 
35 2-Naphthalcnccarbonitrile /C111!1N4 0.51 91 1.99 89 I 478.956 

36 3-Cyclohexen-1-carboxaldehyde,3 ,4-dimethyl- /C9H 140 1.03 87 I 482.676 

37 Cubenol /C 151!2,,0 3.30 88 1.29 87 I 568.507 

38 Patchouli alcohol /C1sH260 15.23 89 12.40 89 I 570.8!0 

39 Langi folenaldehyde/C 15 H240 1.23 91 I 571.640 

40 1,4-Methanoazulen-7( I/ /)-one,Octahydro-4,8,9-tetramethyl-,( + )-IC 151 !240 1.48 82 I 572.225 

41 l -Oxaspiro[2.5]oetane,5,5-dimethyl-4-(3-methyl-1,3-butadienyl)- IC 14H220 1.01 90 I 574.622 

42 I, 2, 4-Trimethoxybenzene/C911 1203 29.44 86 12.34 86 I 574.853 



No. Component/molecular formula 

43 Longipinocarveol,1ra11s-/C1sll240 

44 cis-Z-a-Disabolol epoxide/C1sll240 

45 l-Cyclohcxenc-1-methanol, a,2,6,6-tetramethyl- / C15 H260 

46 Cyclohexanemethanol, 4-cthenyl-a,a,4-trimethyl-3- ( 1-methylcthenyl)-, 

[lR-(la,3a,4fi)]- I C1sll260 

47 (+)-Longicamphcnylone /C 1411220 

48 Tetradecanoic acid /C14ll2002 

49 2-Pcntadccanone, 6, I 0, 14-trimethyl- /C1sH160 

50 Arteannuic acid/ C1sH2202 

51 3, 7, 11, 15-Tetramethyl-2-hexadecen-l-ol /C20H400 

52 4-Tetradecync 

53 llexadecanoie acid, methyl ester 

54 Tridccanoic acid /C13H2002 

55 9,12-0ctadecadienoic acid (Z,Z)- /C1slln02 

56 9-0ctadecenoic acid, (E)- /C1sll1402 

re: Relative content ; sr: Similarity rate 
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PJ 1i1 &1f IY'.! !fr 001t:W: !&5}: 1,3,3-.=:: ffl ~=J:f [2.2.11m 

:116-2-~T,i] (bicyclo[2.2. l ]heptan-2-one, 1,3,3-trimethyl-); 

M-ifi'(p;j}killf:ffi:/luf (anisole, p-allyl-); x,J-iAJt/iHlilif :ffi:& 
( anisole, p-propenyl-); 1-(2-ll}Jlffj)- l-!Jl~PIT (1-pentanone, 

1-c2-furanyl)-); tt~IW (arteannuic acid); 4-+lm (fW<) 

il!: ( 4-tetradecyne ); -,-;\ (;l;,t) fW ffl fm (hexadecanoic 

acid, methyl ester). Jt 1J1, 'µf;t.'f;~~XiJIAJi(Jii/Jiillfi'l'fif 

$fil:4xr.Ji, Jt~i'J''.!$filfill1[Hl1. fiJfyt[is, 1617CV!JJ, ~® 

;m 1t ~ t& 5} rt 1 (I''.! rt trim Ei + 1\ w rr ~5 L>.1 tun111J1J s tin 
~~ffl~ffi~~~~tl;®Wl'fif~~~~t&®~~ 
00~~#,trNtl*#~~~ili~~~~~A~~ 
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AA/% AR/% AA-AR/% Retention 

re sr re sr re sr index 

2.37 87 0.57 86 1 575.913 

0.81 88 0.38 87 1 577.019 

1.19 85 I 577.863 

1.03 85 1 578.576 

2.65 88 1.35 87 1 666.507 

0.23 86 0.54 89 1 668.738 

2.89 95 0.17 87 0.62 98 I 678.153 

2.99 98 1 761.139 

0.56 91 0.16 91 0.37 91 I 764.880 

0.07 87 1 765.536 

0.04 93 I 857.899 

5.99 90 4.99 90 8.22 90 1 865.254 

0.69 93 1.15 93 1.75 90 2 057.740 

0.11 90 0.47 94 0.64 94 2 058.072 

i2if1 rl''.!llli7fil'Jli~[ 111; Mr 1,3,3-.=:: rr ifili=J:f [2.2.11mm-

2-~1,rn1 l-(2-U_kn1ii)-l-JJl~l~VJffil1 rix::5}' Y.5) 7,J Jl,J;f :J:k ~ ,rzJ 

(J{J t' 4 ~ ~ 4n, "i:iJ rm 7'J Maillard & fE. ~p fa] # , 129 
rh ~r A :u: ti-

Maillard &!E.F4n~i~fn:JW5'r, &SJ.1:l'Ih·x1>z-' ::i:. 

~N~~,t-~:;f[j:1J~~OOrp~#7t~C~ffij:E~ 
~T,TI, M;fu ti~J.f {t.%4-n), Maillard &SF!fn~,;ffffl/, W HQ 

siiHn11tJ·11tfmj1[1s, 191. ~.tlt. ~®!Mt~tnri1iP/tlill 
m·Vl, ~Hmrlt~-n'f 'O'ttte:tt~~j f!''.!tnmlitrrtll • 

~it 
~:xtwn-mwm~~~~~f:im~.ff~W~ 

~~mEj•~~#ftOOR~R.#iM~~-m~Rffl 
~, 1n1;i1µ~~11~JEl'8m7t7tJ}1J:'h 10As ;f11 691-, :5-} 
J}IJr!i",(fi,$:ID:(J',J 85.93%, 93.23%;fll 88.85%o WJx.JEj!)i 
nJ~wr1.'tlHHnJ1rit~Mll5-} s1 -t-, qJ¥l. 1J;K~nf:tl'i'::l~ 
1fOOW~r1Ml15-} 34 -t-, .=::~8''.l;l=~ffm:5-} 22 ,t-, rJiiM 
;lfr~ffl*71-.~MWB-ffl%'i'W~~ffl*~~*~ 
r~~#iW~.m~~fil*#~~*~21-~~fi4n 
OO~ffl.~~~n~~ffl7tOO*filtt#iM~~~T 
~~.ffa-m~~M~~m,t~.=::rr~~* 

(12.34%), tiuJ·~7- (12.40%), +.=::ttrut (8.22%), T 
1Hlt} (6.90%), 4,11,11- = Efl Ui-8-_ilE Efl Ui~J:f [7.2.0] 

+-r@-4-tm (4.86%), Jtr~tn1 (4.14%) ~. fffr:ltHn 
7tfiflJl.~l-_lilr2itt, .:l=:~1i7W;~~ (2.99%), :x~·iAJi(Jilt 

llli %'& C 1.92%). M ,t 1yrnJ ~tEmt~ulfil ~t1 ~o 1nJ F ~ 
4n~~~~~~&S,~~fffr00ffltl~~4n~F~. 
5£ff 1v~A fl}f J1. 

This material wascc1<pcied 

/ 
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