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Low-Temperature Continuous Phase Transition Extraction of Artemisia argyi

Levi. et Vant. Oil and Its Composition Analysis

LIU Siwan, GAO Xiangyang’
(College of Food Sciences, South China University of Agriculture, Guangzhou 510641, China)

Abstract: A method was developed for extracting volatile oil from Artemisia argyi using low-temperature continuous
phase transition extraction. Based on single-factor experiments, optimal extraction conditions were determined using response
surface methodology to achieve the maximum yield as follows: extraction time of 73 min, extraction pressure of 0.45 MPa, and
extraction temperature of 50 ‘C . Under these conditions, the oil yield reached 4.65%, 3.98% and 3.87% higher than that observed
using traditional supercritical CO, extraction and steam distillation, respectively. The oil extracted using the proposed
method was compared with that from the two traditional extraction methods using gas chromatography-mass spectrometry
and infrared spectroscopy to detect major chemical composition and quality differences. The results revealed significant
differences in the chemical compositions of 4. argyi volatile oils obtained using different extraction methods. Thirty-two
compounds were identified in the product of low-temperature continuous phase transition extraction, and the oil was mainly
composed of volatile terpenoids and long-chain esters. Long-chain esters and alkanes were the major constituents of the oil
obtained using supercritical CO, extraction. Finally, the major components in the oil extracted via steam distillation were
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volatile terpenoids with low boiling points. All three oil products contained camphor, caryophyllene, palmitic acid, phytol, and

linolenic acid. Sensory evaluation results revealed that the oil extracted via continuous phase transition had a high yield, good quality,

strong fragrance, and high contents of active compounds, making it suitable for large-scale industrial production.

Key words: Artemisia argyi oil; low-temperature continuous phase transition extraction; supercritical CO, extraction;

gas chromatography-mass spectrometry
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Fig.1 Effect of temperature on yield of Artemisia argyi oil
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Fig.2 Effect of pressure on yield of Artemisia argyi oil
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Fig.3 Effect of time on yield of Artemisia argyi oil
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Table 1 Level and code of variables

Y by X,/'C X,/min X,/MPa

-1 45 50 0.4
0 50 70 0.5
+1 55 90 0.6
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& 2 Box-Behnkeni{ ¥ & it R LR

Table 2 Box-Behnken design matrix and experimental results

F5 X,/C X,/min  X;/MPa Y/%
1 -1 1 0 4.16 £0.03
2 1 -1 0 4.35+0.04
3 1 1 0 4.34+0.07
4 -1 1 0 4.32+0.02
5 1 0 -1 432%0.12
6 -1 0 -1 4.41+0.07
7 1 0 1 4.17£0.04
8 -1 0 1 4.06 £0.05
9 0 -1 -1 4.51+0.07
10 0 1 -1 4.55+0.05
11 0 -1 1 4.22£0.03
12 0 1 1 4.37+0.02
13 0 0 0 4.64 £0.06
14 0 0 0 4.62+£0.01
15 0 0 0 4.57+0.10
16 0 0 0 4.65£0.09
17 0 0 0 4.61 £0.04

*®3 MEAFERFES
Table 3 Analysis of variance for fitted quadratic
polynomial model

Q;*'amgﬁf%ﬁ%sswﬁwm FiE PA&

AR 9 0.55 0.062 41.82 <0.0001
x1 1 0.002 8 0.002 8 191 0.2094
X, 1 0.014 0.014 9.82 0.0165
X 1 0.012 0.012 79.89 <0.000 1

XX, 1 0.011 0.011 7.49  0.0291

XX, 1 0.010 0.010 6.79 0.0351

X,Xs 1 0.003 0.003 2.05 0.1948
X 1 0.27 0.27 180.19 <0.000 1
Xn 1 0.026 0.026 17.62  0.004 0
X3 1 0.072 0.072 49.08 0.0002

KE 7 0.010  0.001 472

PEDEN 3 0.004 825 0.001 608 1.17 0.424 1
iR £ 4 0.00548 0.001 37
EE 16 0.56

RS (8] U170 2285 SRA'E Hh A 1 o 2 T AR 5 v
2, HiRNKE 4
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conditions on the oil extraction rate
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Fig.5 Analytical results of the essential oil extracted by

hydro-distillation
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Table 4 Compositions of essential oils isolated from Folium

%5 ARE AL ] /min et 4 AR L4 AR >FX 5FF RIU% R2%  R3/%
1 10.728 D- 424 M D-Limonene CHie 136 — 11.90 —
2 11.741 T o0 b g-Terpinene CoH,6 136 — 0.94 0.29
3 14.185 2,4- —FIRRTH 2,4-Dimethylstyrene C,H,, 132 — — —
4 14.572 AABE Linalool C,,H,s0 154 — — —
5 16.736 e (11,41)-(+)-campho C,oH, 152 0.22 5.38 0.21
6 17.051 B KK Borneol C,H,:0 154 — 1.02 -
7 17.626 4- 7 M B2 Terpinen-4-ol C,,H,;0 154 — 1.32 —
8 18.259 + =% Dodecane C,Hy 170 — — 0.14
9 20.575 2- R e g B 2-Phenylcrotonaldehyde C,H,,0 146 — — 0.30
10 21.504 4- B My 4-carene C,oHy6 136 0.6 — —
11 22.751 o- R Copaene C,sH,, 204 0.36 0.61 —
12 23.311 WMA M b-Elemene CsHy, 204 2.50 1.96 0.63
13 23.405 T A by Eugenol C,,H,,0, 164 — — —
14 23.902 AW F M Cyperene C,sH,, 204 — 0.53 —
15 24.234 B A b Caryophyllene CiH, 204 1150 8.90 4.16
16 25.070 + Wiz Tetradecane C,,H;, 198 — — 2.17
17 25.251 a- B A b alpha.-Caryophyllene CsHayy 204 4.80 2.79 0.32
18 25.355 B3R e Decatriene C,sH,, 204 1.77 0.75 —
19 25.505 EBIAEF KT bicyclosesquiphellandrene C,sH,, 204 0.23 - 0.28
20 25.864 B- ZEF A 4 b-Cadinene(6CI,7CI) CiH, 204 0.2 — —

21 26.097 & % KARA+T M germacrene-D CsH,, 204 4.07 2.35 —
22 26.393 Aevt W g-Selinene CsHyy 204 0.44 0.61 —
23 26.504 alpha- #4 AR M alpha-Cedrene C,sH,, 204 1.91 — —
24 26.651 N d-cadinene CiH,, 204 0.46 — —
25 26.912 5 W a-Farnesene C,sH,, 204 1.00 1.35 —
26 27.072 2.4- —d T R KB 2,4-Di-tert-butylphenol C,H,,0 206 — 0.68 —
27 27.406 B- A& F KT b B-sesquiphellandrene C,sH,, 204 5.82 0.27 —
28 27.925 o- —F 58 H alpha.-Calacorene CsHa, 204 0.43 — —
29 28.600 P, BE peruviol C.H,O 222 0.56 — —
30 28.942 = SRR A B Dihydroactindiolide C,H,0, 180 — — 0.58
31 29.001 A e BF espatulenol C,sH,,0 220 1.71 0.33 0.26
32 29.144 A A b Caryophyllene oxide C,sH,,0 220 5.11 4.14 0.57
33 29.370 + Zh a-Gurjunene CsHyy 204 0.69 0.89 —
34 29.861 REA RS 11 Humulene oxide 11 C.H, 204 1.68 — —
35 29.948 FEEM IR AALY  Isoaromadendrene epoxide  C,sH,,0 220 0.49 — —
36 30.387 Ade b M B2 (-)-Spathulenol CsH,,0 220 6.54 1.25 0.45
37 30.669 BT LR undecanone C,;H,0 198 1.56 — —
38 30.798 T —iR £h B T-Muurolol C,sH,0 222 0.83 — —
39 31.163 (+)- A (+)-Aromadendrene CsH,, 204 2.04 — —
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Gk4a

Y7 PR B A /min 1b-th & Ak F L4 AR TN 5FZ RU%  R2/% R3/%

40 31.233 & F 2% viridiflorene CeHa, 216 0.43 — —
7R,8R-8- % K -4- 7R SR-8-Hydroxy-4-
41 32.956 T A& -7- FH = isopropylidene-7-methylbicyclo C,4H,, 216 0.53 — —
b7 iy [5.3.1]undec-1-ene
42 36.142 HEA Z‘Penta‘ffiﬁzgj;"i’_6’10’l4' CH, 0 268 2.98 0.65 1.10
43 37.041 AR B Sclareoloxide C,H,,0 296 093 — —
44 38.145 AR AR B T B Methyl hexadecanoate C,,H;,0, 270 — 1.03 0.87
45 38.636 F B isophytol CyHwO 296 0.46 — 0.22
46 39.255 AEAE B Hexadecanoic acid C,Hy,0, 246 1.68 1205  17.64
47 39.739 T3 B Linoleic acid C,H,0, 270 — 7.98 —
48 39.757 AF AR B T Bg Ethylhexadecanoate C,sH;:0, 274 0.58 — 1.94
49 41.675 i o Eicosane C,Hy, 282 — — 0.42
50 42.069 I3t B F B Methyl linoleate C,H,0, 294 2.50 1.18 2.33
51 42.218 T R ER B Methyl linolenate C,,H;,0, 294 2.46 0.59 0.67
52 42.570 v+ 455 Phytol C,HO 296 9.42 5.35 0.54
53 43.176 AR AR B % T B Isopropyl palmitate CyH,0, 312 0.41 — —
54 43.291 I RER Oc(éézeﬁ;?;ii’i Sa 'Ci d CsH;0, 268 8.99 5.56 11.01
55 43.549 I 5t BR LB Linoleic acid ethyl ester C,oH;60, 308 060 1.38 1.74
56 43.772 B W R T B Methyl octadecadienoate C,,H,,0, 294 — — 1.27
57 43.691 N = KB P B 0.1 2’15_021232; wienoate | CroHn02 292 0.53 0.23 3.20
58 43.695 REEBHTE 3_hng‘£amenoate ChH,0, 264 - 2.22 —
59 44.008 —t+—k% Heneicosane C, Hy, 296 . — 0.40
60 45.568 BE G BR Octadecanoic acid C,H;0, 274 — 1.28 —
61 46.407 1- + /Ut 1-Nonadecene C,oHxq 266 — — 0.59
62 52.215 AR = BR f Bg 2'ethy?§;fl;yedmge“ CiH,0, 278 0.18 - -
7E: R A4 B H4F, ¥ R AKREKAERSE, R, AURELMERIIGE, R, ARIER CO, FIik.

M4 ATLVE H, ASFSR U 345 2 1 344
SO AR ZE A BT, BRI . T AR
Mol BRI LA 2y A 1. WK 6
VR, RIER SN AR A A th T H A BGE P
FHARALIS (s 7B, AR MR B E, =
TR BE2E. BRIE. EER. MEMESEAE XK
By . M 8 FTLLE Y, il A CO, Wit A I ik
Bk R, SRR R B, T ERRITR K
Yl SRR, RHTHEA REFRERIEmY
AU, 6 — 28 B S AU BN e 4. IR 8 AT AL,
FA T RPUR S REPET W 5 (0 R e ) A 7K 7%

PRI R S BN 6.54%, SERE; BAR
Bl 'F FH 0488 i AR R S AR AR R i S o
5.38%, il gt CO, F/KZMWIRBL ke, 4
A 0.22%. 0.21% 5 B A BUEAEH B RRE G R
I ZEAB PR B 3 R B A 4.07%, ARIRESE
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Fig.9 IR of Artemisia argyi oil obtained from different methods
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