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Extracting Process of Essential Oil from Chrysanthemum
indicum by Solvent-free Microwave Extraction
and Its Components Analysis

TENG Yun, YANG Li"

(College of Horticulture, Xinyang Agriculture and Forestry University, Xinyang 464000, China)

Abstract: Solvent-free microwave extraction (SFME) was used to extract essential oil from fresh and dried flowers of
Chrysanthemum indicum. The extraction process was optimized. The chemical constituents of the two essential oils were
analyzed by GC-MS, the relative content of each component was calculated by peak area normalization method. The results
showed that the optimum condition of extracting essential oil from fresh flowers was that: extracting time 50 min,
microwave power 540 W, and the yield of essential oil was 0.1129% of fresh flowers weight. The optimum condition of
extracting essential oil from dried flowers was: material-liquid ratio 1:5 g/mL, soaking time 3 h, extracting time 60 min, the
microwave power 540 W, and the yield of essential oil was 0.1926% of dried flowers weight. The main chemical
constituents of fresh flower essential oil extracted by SFME were monoterpene and monoterpene oxygenated compounds,
and the main compounds with relative content were trans-sabinyl acetate (13.20%), (—)-alpha-thujone (11.10%), cis-sabinol
(9.70%), cis-chrysanthenol (5.06%), (+)-alpha-phellandrene (3.87%), cubebene (3.78%), 1, 8-cineole (3.61%), 3-thujol
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(3.37%), 2-thujene (3.36%). The main chemical constituents of dried flower essential oil were monoterpene oxygenates and

sesquiterpenes, and the main compounds with relative content were cis-chrysanthenol(8.59%), trans-caryophyllene (7.63%),
germacrened (7.06%), alpha-farnesene(5.86%), (—)-alpha-thujone (4.85%), trans-sabinyl acetate (4.34%), (+)-cis-
chrysanthenyl acetate (3.45%), (+)-camphor (3.35%). The content of essential oil in fresh flowers of Chrysanthemum

indicum was higher than that in dried flowers, and the relative content of monoterpenoids was higher than that in dried

flowers. So the essential oil from fresh flowers of Chrysanthemum indicum had more application value.

Key words: solvent-free microwave extraction (SFME); Chrysanthemum indicum L.; essential oil; gas chromatography-

mass spectrometry (GC-MS); chemical compound
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Fig.1 Solvent-free microwave extraction device
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Table 1 Factors and levels of essential oil extraction
from fresh flowers
K%
KF , —— v
ABLH [E] (min) B TR (W)
1 40 450
2 50 540
3 60 630

1.2.2 SFME $EHEF 2446 T 1A T
1.22.1 RS A 1.2.1 BUREHCRAE R EF 24
1, FE YR AN T 51k, e R KR E (180~200 C
EREREILY 6 min), SRS, B, B TR R N AR
2 A H TG ISP AL (B7K 3 8.94%) Ky
fiead 40 H i, FRRFREL 100 g BP354ETAER R, 2508
JKIEH, 1.2.1.1 BRIEIRE 7 PR O A v, PR It
PRSI
[E 5B VR LRSI 2 h, TR 540 W, $2EET[H]

60 min, AR R Eb (g/mL) (1:3, 1:4, 1:5,
1:6. 1:7 g/mL)%F T 445 T A R 19 R2 i) 5 18 52 A8 i
bb 1:5 g/mL. #3540 W 32BN E] 60 min, %
ZEARRI IR IIRTE] (0.5, 1, 2, 3. 4., 5. 6 X FAEN
AR AGSEIR; R EL 1:5 g/mL . IZ¥ERTE] 2 h,
PEUUATTE] 60 min, 55 AN[F] D% T3 (360, 450,
540. 630, 720 W)X TAEAG AT A0 52 )5 [ 2 B hE
b 1:5 g/mL. ZMIETE] 2 h, D)% 540 W, %<
ASTE A FREETE] (30, 40, 50, 60, 70 min) X T 1E4E
TS5

1.2.2.2 1EsCiE  7ERRRIER IO b, SR Ly(3*)
TEAE R EEAS I ZR XU 24 46 T AEAE T AT R 10 52 0]
EFEAF-ILE 2.

F 2 TACKS MR IBOE RS 5 P 2K P&
Table 2 Factors and levels of orthogonal test for extraction of
essential oil from dried flowers

e ABRR L (g/mL) BESEIE (h) CHEHUR ] (min) DRTHEIIZ(W)
1 1:4 2 40 450
2 1:5 3 50 540
3 1:6 4 60 630

1.2.3 HPsgekEin GC-MS 34t
1.2.3.1 GC %M  @iEtE: HP-5MS(60 m=250 umx
0.25 pm); FEFPFHIR S5 R WG 50 °C, £74F 0 min; LA

5 °C/min F}{EF] 100 °C £-%F 5 min; LA 4 °C/min F}
53] 140 °C {%4F 10 min; LA 4 °C/min FHEF] 180 °C
{2£4F 10 min; 5 °C/min 7R F] 250 °C 1% 3F 5 min;
5 °C/min FFE#] 300 C £ +F 20 min; #F£F 111 3
250 °C; SJTHE IR 250 °C; 2SN 99.999% I
4 S0, W 1.5 mL/min; 3EREH 0.5 pL; 43 kb
50:1,
1.2.3.2 MS &M gL B ETUE BT
fER 70 eV; B TIRIRE 230 °C, UZATIRIE 150 C,
B, EiYERE 35~550 amu,
1.3 HIBEES S
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Fig.2 Effect of extraction time on the yield of essential
oil from fresh flowers
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Table 3 Test results of essential oil extraction

from fresh flowers

HE
v e FahAE R (%)
A B
1 1(40) 1(450) 0.0723
2 1(40) 2(540) 0.0926
3 1(40) 3(630) 0.0951
4 2(50) 1(450) 0.0819
5 2(50) 2(540) 0.1129
6 2(50) 3(630) 0.1125
7 3(60) 1(450) 0.0889
3 3(60) 2(540) 0.1126
9 3(60) 3(630) 0.1049
k, 0.0867 0.0810
k, 0.1024 0.1060
k, 0.1021 0.1042
R 0.0157 0.0250
F4 rEHME
Table 4 Variance analysis table
FERIE NSRS gf Y75 F Py
REIERERY 0.002 4 0.000413  22.341 0.005
i 0.085 1 0.085 4589.381 0.000
A 0.000488 2 0.000244  31.482 0.017*
B 0.001164 2 0.000582 13.200  0.004%*
2 0.000074 4 0.000018
it 0.087 9
BOERY ST 0.002 8

TE: **P<0.01, FR 2250 B2 *P<0.05, FRZ R E . Kol

M 3. 3K 419 FAETTH, B>A, BRI D3
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Fig.4 Effect of material-liquid ratio on yield of essential
oil from dried flowers
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Fig.5 Effect of soaking time on yield of essential
oil from dried flowers
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Fig.6 Effect of extraction time on yield of essential
oil from dried flowers

., RYEEEE, PEEL 450, 540, 630 W BEATIESSIRLR
225 IEZCIREOEEE  ERRER SRR T, X6
TN DH $ B B BT 35 46 T AEARS T A9 3EA T IE 2SI
5%, FAHIREe E AT 3 R, RIS RS TR 5.
% 5 AIA, 78 4 IR E T, C>A>D>B, Ri$£EX
B TR 35 M) e A, FLUR R R L AN B T 3R, 1R R[]
gy, ARPESEHR, SFME $EBU 256 T ey
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Fig.7 Effect of microwave power on the yield of essential
oil from dried flowers

% 0.1926%+0.0063%, /& T 1IEA8 e 25 2H a0 45 2R .

DRI 35 Y0 1 ] %o B2 2 A6 AR T AR R 52 i fRe /)N,
Fr B IR (A 4E SRR 258, X Hifth 3 AR AT
TREMEST, SR 6.

FH#2 6 I, PREET ] R b TR TSR A
THASZR A2 HAT 251 (P<0.05) .

X Lt SFME 15 £ BT 24 AL F A6 AN T FEAG T« ff
HEFTKER 80.4%, FE ISR A HEETEAY 0.1129%,
A S TEPBAE TS 0.5760%, TAES 7KK 8.94%,
KHIPEII5R N TAEE Y 0.1926%, AHX TR 4578 T

®S5 TERINESS S,

Table 5 Results of orthogonal test for essential oil of dried flower

SES

W hass M%)
A B C D

1 1(1:4) 1(2) 1(40) 1(450) 0.0751

2 1(1:4) 2(3) 2(50) 2(540) 0.1543

3 1(1:4) 3(4) 3(60) 3(630) 0.1509

4 2(1:5) 1(2) 2(50) 3(630) 0.1913

5 2(1:5) 2(3) 3(60) 1(450) 0.1678

6 2(1:5) 3(4) 1(40) 2(540) 0.1499

7 3(1:6) 1(2) 3(60) 2(540) 0.1910

8 3(1:6) 2(3) 1(40) 3(630) 0.1493

9 3(1:6) 3(4) 2(50) 1(450) 0.1600

k, 0.1268 0.1525 0.1248 0.1343

k, 0.1697 0.1571 0.1685 0.1651

ky 0.1668 0.1536 0.1699 0.1638

R 0.0429 0.0046 0.0451 0.0308

F6 JrEIER
Table 6 Variance analysis table
Tr 2K I J5 il daf ¥J5 F PfH
HBEIE R 0.009* 6 0.002 86.492 0.011

R 0215 1 0215 12071.69 0.000083
A 0.003 2 0.002 97.022 0.010%
C 0.004 2 0.002 111.245 0.009**
D 0.002 2 0.001 51.209 0.019%

IR2E 0.000036 2 0.000018

Rt 0.224 9

BOERY ST 0.009 8
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Table 7 The main chemical constituents of essential oil from chrysanthemum indicum

%5 (No.) PR B TER(RT)

1b& 414 % (compound name) [N

X5 2 (relative content) (%)

(%3 AL
I T
1 932 3l CoHyg 1.18 !
2 945 o-JRM CoH6 2.77 1.49
3 950 4-37 F - 1-(1-F 56 2386 ) BUA[3.1.012- L 0 CoHy4 0.70 1
4 953 B CoHyg 0.95 1.06
5 969 2k CioHyg 3.36 -
6 985 AR CoHyg 1.60 0.86
7 998 AHH C,oH6 0.87 -
8 1008 LK M CoHyg 3.87 0.55
9 1027 ALK CoHyg - 0.74
10 1031 PORY IR CioHys 227 1.25
11 1038 Frig i CoHyg 0.75 !
12 1060 y-PATHR CoHyg 0.83 0.62
I HiE &S EY
13 1048 LR C,oH ;0 3.61 1.24
14 1104 Filifolone C,oH,,0 - 0.63
15 1108 (9¢i)-2,6,6- = -1 4- 2R 2 - 1R EE C,oH,,0 0.51 -
16 1110 FR S AR C,oH,0 11.10 4.85
17 1115 AR C,oH,0 2.09 0.99
18 1124 JRIATR C,oH,,0 1.95 2.02
19 1131 s C,oH,0 9.70 -
21 1133 S -1 J-4- (1-FF 3 005 3 ) 0 O -2-J- 1- B C,oH,0 0.93 -
20 1139 3-Thujanol C,oH,50 - 0.52
22 1148 ey i C,oH,0 0.81 3.35
23 1155 KR C,oH 50 0.78 1.49
24 1165 B C,oH 50 5.06 8.60
25 1158 J==3 351 C,oH,0 3.37 -
26 1170 v C,oH 50 - 2.72
27 1180 4R THI T C,oH;s0 1.05 0.60
28 1191 AT T CoH;s0 0.60 0.67
29 1220 Eie C,oH,0 - 1.70
30 1326 Wh A A C,oH,0 ! 0.51

il izl
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FHXt 5 4 (relative content) (%)
i (No.) FREAFEEU(RD) 1L &4 4 Fx (compound name ) (&5 - -
LY T
31 1380 alpha-copaene CsH,, ! 0.63
32 1395 B-Hi A C,sHyy 2.11 2.83
33 1397 EE SR C sHy, 3.78 -
34 1430 R A CysH,, 2.17 7.63
35 1438 (B)-p-&= Bkt CysHyy 0.72 2.45
36 1440 B C,sH,, 1.13 0.67
37 1450 o-HERR CysH,, ! 0.51
38 1493 FARFAF0-Js CysHyy - 7.06
39 1501 (+)-bicyclogermacrene CsH,, l 0.80
40 1509 o~ B CsH,, ! 6.39
41 1524 B-fi52 K CsH,, - 0.71
v 2t B B AL B
42 1526 R C,sH,,0 - 0.56
43 1575 (+)-maaliol C,sH,,0 _ 0.84
44 1580 AT C,sH,,0 ! 3.52
45 1646 T-AEFARE CsH,0 1 0.64
46 1670 (18,8a0)-15-1,4a8-— T B-7p- R I K- 1- 25 CsH,0 ! 1.79
47 1779 (-)-a-Costol C,sH,,0 1 0.72
A RS
48 1240 LIRA ISR C,oH,¢0.C,H,0, 1.46 3.45
49 1249 LRI C,,H,0, 0.67 -
50 1280 L-ZRVK iR C,,H,00, ! 2.08
51 1302 LIRS C,H,40, 13.20 434
\%t HoAth
52 E= =k Cy3Hyg ! 0.64
I
PG 19.15 6.57
Wk & E G o= 41.56 29.89
i A 9.91 29.68
S S e N e 7R iy 0 8.07
FESEny 1533 9.87
HoAth 2 0 0.64
it 85.95 84.72

TE: - FRAEZEY, TR EZAEY, EA & KT 0.5%.
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R 25 31 B FIUOSUEE AR N, 32 M RRAER, #Em T A
TGl R v, BAREIS LA IS Bk . NS T
M ARG & s TR, A b S £
A= SRR B B D A SR R S, Rtk
TEEZ T FREERN H A RSAS . B A4 s
HA N HME.
3 iR

AT FH i i) A el RS B R SO 2 TE S
TH, SEEERTE TH 1 €0 Ay P8 T A i S o T RS, HE
KT Ry PSR IR W (TP RIBAAR, A B AT AT s B BT 2
WA B AR B R T T 540 W,
PEHLAFE] 50 min, 300 g BPZGLEEEEAEIZ S5 T HREL
BOAE A BR 4l IE, RS A R oA L E AT 0.1129%+
0.0045%, TAHEMRAESREAE =R LE 1:5 g/mL,

R ULETE] 3 h, D)% 540 W, ZEHUETE] 60 min,
100 g TAETEIZAAF T S ARG i A5 3 0 T H 19
0.1926%+0.0063% . H ALKV, gAY
20 K B AR PE R A A — 2 iy 52, 42
71x SFME 2 $2& BT 25 46 1 . T S BRI A A
TRENECL/E S8 - N At N S N | E S & 5 Bae - S Rl |
e —ER2E k.

PP AL EEAERRE I S i L T AR s, Ho R
LGy B B A A AR R B e i AR L, B
HA R AR, (BB EERRAS 2 WL, I E BT 45 46
e AETEIN T A it e b, el S O BE A 1Y
R, T E— 2P .
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