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A63E 77 1l kT & BRI B L e 10 d UCED S B B B R 25 I SRR IE R BE RS (C — Cyo ) L 15 8- THIHG I
KB Az (4l B =98 % » sigma-aldrich A FD. T & By A M7 A AT 2 (BEBE =97 % B AR A7 BRA &) A
G A M P (i B =>97 96, 1 ¥ A e AR A AT BR A F) . vCBE-5 L BT i FLi AR AR B 06 B N E S B (A
WG A Y HEARABRAFD.VTA VKL 70-5 I 50 F- 218 5 25 CH2 [ B 1545 BR 2 7D 4% A& i 4 B s (I nT i 58
P A PR/ FD . Agilent 7980A-5975C GC-MS Ik FHAX (35 B ZHEAE A ) ,50/30 pm Bl 43 i / 2 — B Sk kb
) L IR FEBLLT 4 3 (CAR/PDMS/DVB, 2 [H SUPELCO A ).

1.2 F &
1.2.1 VI 55 - 43— 2 1R 1 4 BBORS il

PG B A B BB 360 5 000 g, MR 2 20~30 H 38 A FEEURE L R T e o0 26 B R0 R g 22
W RIREN T2y 15 L I AZEHCRHEN A BUREE y 40 °C L, A BUE SR Ny 0.45 MPa, 2 HU [A] 2 20 min. 2L
TR AE IO S9E Ny B 43 S N TE AT R 78 I B) DR 20~ 30 min, VAR 19V 390 28 R 45 BIL R TRV 5 RE. oy
IR IV A A BT AR D A3 B ERCERHE M L = R R R AR SO R 145 g

Oy F AR LR E 145 g, A SR, SE R B 70 °CLOCH E RN L FT R HEARI B AT LS
KO HZEEMRFEZR 100 Pa, FFWR IR ZE IR EE R 70 °C, HIBE B & 200 r/min, HERFEEE A 2 mL/min, 2 %))
KR EE Ry 3 “CLHERNSE R I A5 1R B B A AL BE 5 OGP LS B 2 h, R R i, A IR B AR AR AR M
FEBCH AR B R R TE & AR = 20 12,71 g.

1.2.2 JKZES AR AR UK i

K BT B 30 500 g, By B J5 IR & B ICES L A2 1 500 mL ZEAR K R R HE AT K AR

8 6 h, 15 2 A Rk S Y 5 2k BORIA 24 0.66 g.
1.2.3 MR IR R BT

SR T AR R = B BORS I R et/ 3 ) < 100 %,
1.2.4 0 KK GC-MS 4308 551

] RF R A B S B SRR S LB 5 g BT 20 mL THAS P L3 B 5,60 “C R 5 min J5 . FH A
TFEEL S 60 °C FAEHL 30 min, SR )5 T HERE AR 5 min AT - 5 0 I 5L 2 B3 - 78 088 P 7505 il K 28 < 2
TR ARG 0 B BT 20 mL TSI, 39 B 6. 60 °C TR 5 min S5, F AL BCSL 60 °C R A R
30 min, R f5 FHEFE O f# 5 min.

GC Mt B34 HP-5MS B4R A T (30 m X 0.25 mm X 0.25 um) ; 8N He, Wi i# 1 mL/min, Jf
FEJT A R T ERE TR EE 20 ¢+ 15 BERESRE Ry 250 °C s THEFEF M1 B IRJE 50 °C,10 °C/min T 70 C {4
2 min,5 C/min & 125 C %% 2 min,10 C/min & 210 C ,4%%F 2 min, 10 ‘C/min F} & 280 C,{%
¥ 5 min.

MS &5 E1L BB P B & 70 eV B F IR BE 230 CL PUM AT IR BE 150 °C L 4% R 250 C .16
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Fig. 1 Total ion chromatography of Artemisia argyi leaves and the oils obtained by subcritical

extraction combined with molecular distillation and steam distillation
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® 1 HFE B S A HS-SPME-GCMS 417 45
Tab. 1 HS-SPME-GCMS analysis results of the components in Artemisia argyi and essential oils

AHXT 5T 853 %L/ V6
75 TG W4 Fr PR E RI SCERE RIFHAE JE M 2
WRMR  WR AR T M KERER
e
1 Z TR e Wi g 15.721 1289 1291 0.15 0.11 0.10 MS/RI
2 7K A5 TR H R 13.076 1198 1199 0.21 0.10 0.14 MS/RI
3 o 3.230 801 807 0.10 0.17 0.13 MS/RI
4 2-C M 4.032 850 854 — — 0.22 MS/RI
5 o 6.495 964 967 0.12 0.21 — MS/RI/S
6 iE TR 10.505 1105 1111 — — 0.33 MS/RI
7 JINTE 14,511 1247 1249 1.37 0.12 0.18 MS/RI
8 E PN 15.447 1285 1281 0.30 0.20 0.07 MS/RI
VEES
9 Az 48 =M 5.008 907 908 — — 0.25 MS/RI
10 E = 5.489 929 927 1.23 0.15 2.65 MS/RI
11 A I 5.619 929 933 2.21 1.74 0.22 MS/RI
12 a- IR I 5.819 934 941 0.50 0.78 1.15 MS/R1/S
13 R A 6.048 957 950 0.10 0.41 0.13 MS/RI
14 WA 6.239 954 957 0.28 0.51 1.01 MS/RI/S
15 10 6.803 975 980 1.63 2.31 0.14 MS/RI/S
16 B-VR I 6.963 977 986 — - 1.30 MS/RI
17 KT W 7.705 1003 1014 1.26 0.45 1.03 MS/RI
18 B 8.008 1018 1024 3.6 1.95 1.93 MS/RI
19 - b 9.183 1059 1065 4.99 4.63 3.58 MS/RI
20 PAE IR 8.220 1020 1032 4.13 4.42 11.04 MS/RI
21 1-F SE-4- IR SE R 10.098 1088 1097 0.26 0.11 0.47 MS/RI
22 W 07 45 10.770 1132 1120 — — 0.10 MS/RI
23 KB 9.564 1072 1078 9.09 16.54 0.28 MS/RI/S
24 SN I 9.976 1088 1093 1.30 0.96 0.79 MS/RI
25 27K A e A 10.462 1098 1110 7.07 5.43 — MS/RI1/S
26 A 18.630 1376 1387 0.16 0.19 0.08 MS/RI
27 BT H 19.713 1417 1432 1.05 1.57 0.33 MS/RI
28 ERepid 20.364 1443 1463 0.12 0.26 — MS/RI
29 oA T 20.468 1456 1468 0.12 0.11 — MS/RI/S
30 YN 21.135 1598 1 500 0.13 0.06 — MS/RI
[{EES
31 JUt S A R 10.956 1128 1126 0.21 0.18 — MS/RI
32 LN 12.231 1164 1170 0.83 0.87 — MS/RI
33 155 i 11.810 1145 1156 4.68 7.98 3.36 MS/RI/S
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AR T 4 5385/ %
5 b5 W4 Fr PRERIE] RI SCERH RITHAAE FE T
LROBR WG R ZERC-4r 728108 KESER
P 2

34 T 1 B 6.916 978 984 1.21 1.67 — MS/RI

35 By 7.336 996 1001 2.22 0.23 14.28 MS/RI

36 K 10.735 1116 1119 0.13 0.11 — MS/RI

37 1 9.786 1079 1086 1.89 1.09 7.00 MS/RI

38 (E) - faf i 11.121 1135 1132 1.13 0.54 0.84 MS/RI

39 1-Th s T 11.446 1141 1144 0.18 — — MS/RI

40 A e B 11.650 1141 1150 1.35 0.63 — MS/RI

41 4T s T 12.794 1173 1189 6.43 3.84 4.42 MS/RI/S
42 Xif 4 46 - 8- 12.920 1182 1194 0.33 — — MS/RI

43 ol i 13.193 1187 1203 4.07 1.50 0.92 MS/RI/S
44 T 07 5 T 13.566 1203 1216 0.42 0.10 0.21 MS/RI

45 T 13.839 1229 1226 0.76 0.20 0.10 MS/RI

46 Fe i 5 T 22.614 1585 1591 0.15 — — MS/RI

47 T & 17.880 1136 1362 1.49 0.28 — MS/RI1/S
48 A} 12.564 1169 1181 9.71 4.63 4.67 MS/RI1/S
ot

49 1, 8-Fi I K 8.481 1031 1041 16.48 29.2 23.57 MS/RI/S
50 AT 22.713 1583 1597 0.56 0.20 0.11 MS/RI/S

Y — F R MR R AU T 0.1% . Jr 3 MS R B IR 2 L RT 20 (0 B 18 80 S 2 b o i

IR 1 AT A5 R AT LR SO I 5L 2 B3 7 78 TBORG Wil RN 7K 28 S8 TR ORG il v BB A% 0 0 45 4 HL T i
GPEC>0.1 00 B4 A 3L 50 i, =35 A A 32 i I e 3 B AT TR S A f AR RS A5 O S B AL A
A5 Fifr, R 3 BB R (5 BB SR < 1, 8- IORS (16,48 %) VIR (9.71 %) L K A AR (9.09 %) I K A
M (7,07 %0) A= M B (6,43 0) 3l 4o W Il 5 28 B4y Z8 18 T 45 0 il & 42 Bb S5 2R3, o o 4 B0 i 1Y
5 R : 1. 8-k (29.2%) R K A R M (16,54 %) KK (7.98 %) LI 3 K & K2 (5.43%) L Je I
(4.63%0) JKZE R ZE BT KE I & A 37 A E B, BT 0 BB 1 5 A g J2 « 1, 8-l (23,57 260) 3K
P (14.28 %) A AERE (11,04 %) EEE(7.00 %) I i (4.67 %) N LL_E IR 45 SR A WL T I 5L 28 B4 7 284
ARG I 55 3 BT A T2 R A3 L T K ZE AR T ARG T 4 4 5 S i R AL A 2 R ORI HOK IR
FRARE FTATRG T 10 W A A Ay B L B S/ R R I SR AR -3 AR AR SR IBORS T L A SR L T A B L
L R B A7 M AE 7K 25 S 2R 1R T ARG Yl v 5 St s /N~ 38 I R0 i 53 25 B - 7% VR 412 BORS il 7 9 o B
() 4 B IR o AT M o W DR M A T 4 T2 58 A A 11 8 B 43 B30/ T 0.1 06 1 0 s 4 40 o 2 4 3 35 e il
28 AN L A A P W BEAE L H AT IA R 3K S8 o TR A L PR L BURS BE BB S5 T A 25 BEAE

SR VR A B ST V6 T AR b R S v S 5 A R RS A A e I L A T A A LR A SR R T I A
EEG T ZE T ARRE il b A R B K AR I B K A A M 0 5T = A3 R i R 9.09 26 Fl 16,54 %6
527K A A M ) T B 43 A3 0 R 7.07 Y6 R 5,43 %6 T 7K 28 AR ZE AR T A5 Tl e XK B A O 1 5 o AR
0.28 %0 » J K G Ao s Az 00 28] 19 2 T b 2 O3] A T 2l T K 28 AR R G AR L T e R A R
] 7K 28 5 BOK A3 K A2 T 7K 3 HE 55 RN I K B A O o T ko i A K L TR R R LA R DL S R
VR A5, H O 28 0l 92 30 UE B E A 35 e T AR 3 M WA AR A0 i R 1 R s A K B AR I I B B R
JEAE L Bt g RE Ak T S 3R BE R AR 3 v S R 1 R 2K B 0 RO K G s I S 1 G
b S UE S L 7E SCHR R O AH DGR IE . 5y Ah— S8 21 43 7 7K 28 2R IR ORG T v ) e A B IR T S B I i B
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L.57 %6 IR K 28 AR TR P AR il v A0 0,33 V018 2ok it i S I RIS W 5 28 B0 3 28 488 O A+ 66 i v o BT 4t 2
Beor B 1210 F0 1,67 4 o T AR 7K 28 2 4 BT ARG il v o 6 0 H0<20.1 00 0 7 e I A 3 - 80 I s 9 26 -7
TAER TR iR B B0 0 1,35 01 0.63 06 T 7R K 28 AR IR BT A A I b B R 3 B<0.1 6. T &
7 S RS 5 AR -1 8 PR T AR Il R R 2 K00 1 R 1,49 0 A 0.28 4 . T AE 7K ZE AR R I ARG il e
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Essential oil extraction from Artemisia argyi by subcritical extraction
combined with molecular distillation and analysis of its components

Shen Yanhong'®", Li Zhixiang®, Zhao Zhangiang', Zheng Yongjun'*, Zhang Huanping', Qi Kun'

(1. a. School of Chemical and Environmental Engineering; b. Henan Key Laboratory of Subcritical High-Efficiency Extraction,

Anyang Institute of Technology, Anyang 455000, China; 2. Henan Subcritical extraction Biotechnology Co., Ltd., Anyang 455000, China)

Abstract: The essential oil from the leaves of Artemisia argyi was obtained by subcritical extraction combined with mo-
lecular distillation (subcritical extraction-molecular distillation) at low temperature. As a contrast. the same batch of artemisia
argyi leaves was extracted by steam distillation. The composition of the essential oils obtained by the two methods and Artemis-
ia argyi were analyzed qualitatively and quantitatively by headspace solid-phase microextraction and gas chromatography-mass
spectrometry. The results show that the yield of essential oil by subcritical extraction combined with molecular distillation
(0.25%)is much higher than that by steam distillation(0.13%). A total of 45 components were identified from Artemisia argyi
leaves, 42 components identified from essential oils obtained by subcritical extraction-molecular distillation, whereas 37 compo-
nents were identified from essential oils obtained by steam distillation. The components of the essential oil obtained by subcriti-
cal extraction-molecular distillation were close to that of Artemisia argyi leaves, and both of them have high content of
Sabinene hydrate, while high boiling component of the essential oil obtained by steam distillation are significantly less than that
of Artemisia argyi leaves and the oil obtained by subcritical extraction-molecular distillation. This method provides a scientific
and reliable industrial production condition for the extraction of essential oils from Artemisia argyi and other plants rich in vol-
atile oil components.

Keywords: subcritical extraction; molecular distillation; Artemisia argyi; essential oils; headspace solid-phase micro-

extraction(HS-SPME) ; gas chromatography-mass spectrometry(GC-MS)
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