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Methods Optimization About Analyze Volatile Constituents from
Artemisiae Argyi Folium by HS-SPME-GC-MS

ZHANG Xiao-jun, ZHAO Zhi-hong, ZHANG Zhuang-li, WANG Gui-fang, CHEN Hui-ping, ZOU Min
(Academy of Medical and Pharmaceutical Sciences, Zhengzhou University, Zhengzhou 450052, China)

[ Abstract | Objective; To establish method of analyze volatile constituents from Artemisiae Argyi Folium
by headspace solid-phase microextraction with gas chromatography-mass spectrometry ( HS-SPME-GC-MS )
technique, and analysis different factors’ results on extraction effect. Method: After single factor test, the sum of
the peak area of the volatile constituents was as index to optimum extraction conditions, while consider pair wise
interactions. Result; The optimum HS-SPME parameters were selected as; 1.0 g sample, 80 °C extracted for 40
minutes. The volatiles were extracted using a 100 wm polydimethylsiloxane (PDMS) fiber, the desorption time was
3 minutes at 250 °C and adjustable depth gauge was #2. Analyzing the sample with the optimum methods, a total of
84 chromatographic peaks were resolved, and 66 constituents were identified, which accounted for 94. 46% of the
total relative contents. Conclusion: Extraction temperature is the main factor, followed by the interaction between
the extraction temperature and sample quality, then the extraction time, and finally the quality of the sample. Other
factors have a significant impact on the extraction effect in addition to the sample quality (P <0.05). It provides
the basis for development and utilization of the Artemisiae Argyi Folium.

[ Key words ] Artemisiae Argyi Folium; headspace solid-phase microextraction; volatile constituents;
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451 2 B Ak A A0 T s [ A Gl A O — Fh G
Ve ) LT B DR 1 B IR W v A R R 1 T
Beo SR IO 25 -] AR B 25 BG-AOM 635 - B % (HS-
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Bt 245 27 Bt 2 i W A% 56 8 O A BHAE W) 3 Artemisia
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2 Kk

2.1 FERICKAYTEIC BT MR 0 303 o 51T 1
i 40 H i MERFRIC L. S g, B 20 mL T2, 43
S 3 A Bk A, Z A 60 °C FE L 60
min, X J5 7E 250 °C fZ W Fff 5 min, /] GC-MS &,
DA S P B 43 e 1T B R R 5 22 35 A, 100 um
PDMS #& Bk XA i BT (0.2 ~2.0 g) A HUR &
(40 ~90 °C) HA S [A] (5 ~ 50 min ), LA K fif 0 B
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®1 EXREHEEKFEIT

KV AFERERE/C B FERU A /min C R T/ g
1 60 30 1.0
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m,0.25 pm) , PEFE LR JE 250 °C, 73 b 200 1, 72
FETHE GE IR IRE 50 C, 445 5 min, L 3 C -min '
F+ 2 200 °C, FLL 20 C ~min ' F+ E 280 C, 415 6
min), £ % & 1.0 mL - min™', % X He &
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®2 AXEERAMHL () EXRBRHEREWNSHT

No A B AxB c AxC BxC it T 5L 24
1 1 1 1 1 1 1 458 386 278
2 1 1 1 2 2 2 488 489 669
3 1 2 2 1 1 2 490 158 260
4 1 2 2 2 2 1 529 580 106
5 2 1 2 1 2 1 587 425 113
6 2 1 2 2 1 2 545 726 232
7 2 2 1 1 2 2 599 154 328
8 2 2 1 2 1 1 567 862 018
K, 491 653 578.25 520 006 823.00 528 473 073.25 533 780 994.75 515 533 197.00 535 813 378.75
K, 575041 922.75 546 688 678.00 538 222 427.75 532 914 506.25 551 162 304.00 530 882 122.25
R 833 883 44.50 266 818 55.00 974 935 4. 50 866 488.50 356 291 07.00 493 125 6. 50
&3 HESM WATKE R, HA DL EC B K 3 85% LA I i A 2R 2K s
EES i 2 F 75 il F P A FEAEH LY 1 66 A RLAr, L3R 4, T
A 13 907 231 996 901 376 93 968.067  <0.05 H— kit B & Hn a8, 5% E MRS
B 1423 842772 482 304 9 620.588  <0.05 [ 94. 46 % .
AxB 190 099 826 333 696  1284.462  <0.05 4 Hig
c | 501 604 641 280 10. 146 KA 22 BAEH M IE 2SR5, 48 H 7 2581, %
. VS N .
AxC 258 866 531 234 816 17 154.555  <0.05 R HS-SPME 3RS 72 52 5 M Sy o £ 32 AR 2
, TP o ZEMGR B Sy 2252 m PR 2, HE vk g2 25 Ok
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# 4 LM HS-SPME-GC-MS 1 % MR 4 947

tg/min L5 Y] P 44 4y ¥ Ll *Hx_ﬁﬁﬁ
i 5388/ %
1 8.82 ML= santolina triene CyoHyq 136 0.27
2 9.42 3-1 3-carene CioHyg 136 0.15
3 9. 69 Ak bicyclo[ 3. 1. 0 ] hex-2-ene,2-methyl-5- CoHy 136 0.54
(1-methylethyl) -
4 9.96  o-FERE a-pinene CioH g 136 2.61
5 10. 50 R camphene CioHye 136 2.73
6 10.69 2-FF 35— (1-F 36 2,0 ) -WU3F bicyclo[ 3. 1. 0 ] hex-3-en-2-o0l,2-methyl-5-  C;oH,;40 152 0.09
[3.1.0]C -3-4-2-ft (1-methylethyl) -
7 11.64 il bicyclo[ 3. 1. 0 Thexane ,4-methylene-1 - CipHyg 136 0.16
(1-methylethyl) -
8 11.77  B-WEME B-pinene CoHyg 136 1.11
9 12.84  3,3,6-=HIHE-1,4-BF J5-6-f 3,3 ,6-trimethyl-1,4-heptadien-6-ol CoH,;s0 154 0.43
10 13.14 oKW a-phellandrene CoHyg 136 0.08
11 13.76  2-EE 2-carene CyoHyg 136 0.19
12 13.89 Xof -5 TR 3 R benzene, 1-methyl-4-( 1-methylethyl) - CoHy, 134 2.14
13 14.30  1,8-keMimZ eucalyptol CyoH;0 154 41.43
14 14.37  D-FrlEk D-liminene CipHyg 136 0.32
15 15.66 AL 1,5-heptadien-4-one,3,3,6-trimethyl- CoH,cO 152 7.38
16 15.79  y-KAul4 y-terpiene CioHye 136 0.29
17 1591 Ji s -g-HA i cis-B-terpineol CioH;30 154 1.93
18 16.91  #HE artemisia alcohol CoHyg 136 1.38
19 17.23 W& terpinolen CyoH,g 136 0. 06
20 17.33  4-ful A 4-thujanol CoH;0 154 0.92
21 17.46  2-fUAAER 2-thujanone CH,0 152 0.13
22 17.62  3,7-"HHE-1,3,6-% =8 1,3 ,6-octatriene 3 ,7-dimethyl- CioHyg 136 0. 06
23 18.00  {MHIER thujone CoH,0 152 0.10
24 18.10  ZIHIFEA bicyclo[ 3. 1. 1 Jhept-2-en-6-one, C,oH,, 0 150 0.22
2,7,7-trimethyl-
25 18.50 [ aU-HEfar A2, 8- -1 cis-isolimonenol CioH;s0 152 0.35
26 19.00 B camphor CipH,;0 152 3.15
27 19.33 R -MEFEEE trans-pinocarveol CH,0 152 0.73
28 19.53 - REEE bicyclo[ 3. 1. 1] hept-3-en-2-ol 4,6, CH,0 152 0.32
6-trimethyl-[ 1s-(1e,2B,5a]
29 19.92  2(10) -y -3 2(10) -pinen-3-one C,H,0 150 0.08
30 20.49  JEfR borneol C,oH,s0 154 3.51
31 21.13 4-WHE1-(1-H 2 5L) 3-FR O M-1-F2 3-cyclohexe-1-ol ,4-methyl-1-( 1-methylethyl) - C;,H 3O 154 1.07
32 21.67  a-RAIMEE a-terpineol CioH,;30 154 0.94
33 21.91  hHEELESER D-verbenone C,oH,0 150 0.19
34 22.56 i - A cis-piperitol C, H,;30 154 0.48
35 22.93 il -FoEE cis-carveol CyoH,,0 152 0. 46
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No. 1/ min o - R AR 43 ¥ AR T
g 534 %
36 23. 64 T 2-cyclohexen-1-one ,2-methyl-5- C,oH,,0 150 0.12
(1-methylethyl) -
37 24.12 o A T 2-cyclohexen-1-one ,3-methyl-6- CH,O 152 0.08
(1-methylethyl) -
38 24.97 E N3 1-cyclohexen-1-carboxaldehyde ,4- C,H,O0 150 0.06
(1-methylethenyl) -
39 25.18 LR IR TE bicyclo[ 3. 1. 1 Jhept-2-en-4-ol C,H;0, 194 0.11
2,6,6-trimethyl-, acetate
40 26.22 R UK TR bicyclo[ 2. 2. 1 Jheptan-2-0l,1,7,7- C,Hy 0, 196 1.22
trimethyl-, acetate
41 26. 59 1,3, 8-%F - =4 1,3,8-p-menthatriene CoH,, 134 0.08
42 28.43 2R TR 2-cyclohexen-1-o0l,2-methyl-5- C,H,0, 194 0.10
(1-methylethenyl) -, acetate
43 28. 85 THEF eugenol C,H,0, 164 0.08
44 30.25 2R UK A g isobornyl acetate C,H, 0, 164 0. 10
45 30.53 SR ] TR jasmone C,H,,0 164 0.20
46 30.78 e copaene CsH,, 204 0.39
47 31. 06 B-U% 55 4 B-bourbonene CsH,, 204 0.10
48 32.03 TR 5 e i g isobornyl butyrate C,,H,,0, 224 0.09
49 32.45 VaKUE A caryophyllene CsH,, 204 5.47
50 32.85 B-TE B M B-cubebene C,sH,, 204 0.08
51 33.77 -G W a-caryophyllene CsH,, 204 0.48
52 34.07 4B W farnesene CsHy, 204 0.35
53 34.72 = y-selinene C,sH,, 204 0.38
54 34.85 K2 LW -D germacrene-D) CsHy, 204 3.56
55 35.04 4(14) 11-kemt — 4 eudesma-4 (14 ) ,11-diene CsHyy 204 0.71
56 35.35 (=) -y-KEAS K ( - )-y-cadinene CisHyy 204 0. 06
57 35.47 -1 I y-elemene CsHy, 204 0.25
58 35. 66 -4 22 M I a-muurolene CsHyy 204 0.06
59 36. 11 5% R e i i isovalericacid bornyl ester CsHy O, 238 0.19
60 36.52 S-FEFAN §-cadinene CsHyy, 204 0.12
61 38.03 AR TR T g diethyl phthalate C,H,0, 222 0.52
62 38.21 9,10-— &AL T K it id isolongfolene ,9 ,10-dehydro- CsHy, 202 0.31
63 38. 40 AALE T caryophyllene oxide C,5H,,0 220 1.54
64 40. 66 - VE VB i a-cadinol Cy5Hy), 0 222 0.07
65 40. 96 25 W el epiglobulol CsHy,sO 222 1.51
66 42.26 - a-bisabolol C,5H,50 222 0.13

A €8 3% SRR 1T 250 °C i W BfF 3 min, FHAAH €85 5T i
6 FHASCHEAT R0 o 7 A€ BT, B A B Sk 78 <A 3%
BERE T 250 C 354k 10 min,

1.0 g ¥EEPRE , B 20 mL T2 A, B A 5 U5

QN H ) % B T B B 2R T R B R [ A A #2

100 wm PDMS # Bt 3k 80 C 2K Bt 40 min, Z J5 7F <,
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HPLC [] if 00 5 52 7 < SR AL FURE Hh 2% R R
ERH ESH NHESR TR SR
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(1. B X% By BT, ik 421001 ;
2. e RF WEEBLER, #d #M 421001)

[(MZE] B @ RIEWEE T SRAEBR D S 2l (SRR EBE GBS H DUEXF R OFEER) 19 & JOR AR
BRkvk . i SR Agilent-Eclipse XDB-C A 341 (4. 6 mm x 250 mm,5 um), DLFFHEE(A)-0. 2% BEMRVA WK (B) it sl AH #E 47
6 B VB (0 ~ 10 min,25% ~53% A;10 ~ 16 min, 53% ~78% A) , #& i J% K 278 nm, #i# 1 mL-min ™', #EEE & Jy 20 pl, HR
25 CHER MR EME S H NHEER TR S FRITE 25 min WEEASFE . IR (Y) X5 3 R 1 (X)) 19 4 1 il 42
Iy RERIRRR Y =2 350.4X - 137.27,r=0.999 6 ; %M V=1 161.7X +18. 474 ,r =0.999 6; X1 ¥ =3 204. 2X —423.45,r =
0.998 8 ;N # A AF V=4 792.7X -93.15,r=0.998 5; 3 E ¥ =1 434. 1X —8.4132,r =0.999 3; i #F 1] ig 243 51 K . 43 J5L i
99.47% (RSD 0.8% ) ;& 8845 98.26% (RSD 0.9% ) ; # &4 100.4% (RSD 1.9% ) ; N #& £ 28 99.29% (RSD 1. 1% ) ; £
98.79% (RSD 1. 1% ) . £5if 1% Jy b4 AE 8 , VL4, 70 B RCR I, v LA S 52 5 4 A J0RE 19 o 4 42 11
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