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Abstract: The chamomile essential oil can be extracted by supercritical CO, and separated by
molecular distillation. The extraction rate of chamomile essential oil was used as the main
indicator, investigating the effects of single factors such as extraction pressure, time and
temperature, and optimizing the process parameters by three-factor and three-horizontal
orthogonal experiment. The results show that the optimum process parameters for supercritical
CO, extraction of chamomile essential oil are extraction pressure 30 MPa, time 120 min, and

temperature 50 °C. The extraction rate of chamomile essential oil purified by molecular
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distillation is 4. 13%. The essential oil has many advantages, such as solvent-free residue, high
aroma intensity and fragrance, with sound prospects for application.
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Fig. 1 Diagram of semi-continuous supercritical CO, extraction unit for chamomile essential oil
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Fig.3 Effect of extraction temperature on

extraction rate of chamomile essential oil
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Fig. 4 Effect of extraction time on extraction
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Table 1 Horizontal table of orthogonal experimental factors

rate of chamomile essential oil

ES
7K A B C
J%J1/MPa A ] / min i/ C
1 25 90 40
2 30 120 45
3 35 150 50
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Table 2 Results and analysis of orthogonal experiment
IE= A B C R/ N
1 1 1 1 3.43
2 1 2 2 3. 66
3 1 3 3 4.01
4 2 1 2 3.94
5 2 2 3 4.13
6 2 3 1 3.91
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9 3 3 2 3.82
ky 3.70 3.71 3. 80
ks 3.99 3.95 3.81
ks 3.87 3.91 3.96

W 218 0.29 0.24 0.16

AR 22 53 BT 45 53 AT 45 R 3800 3 4 R il £ B3 9 5 W AU A < A BT ) = AE IR (1) = A IR0 B
AR T3 30 MPa AU ] 120 min ARG 50 C L 7 H 4RGSR ORI . R AR 1R P b AT
A T H AR I AR IR 4. 1306,

3 & ®

R S CO, ZEHGHEH 3g 1l id 7 T 2818 AT 70 B Al AL AR AT i . LPE H 290K b $ O O 1 4
XA UE Ty A R SRR ARl 3 R 3 KPP IEI R R R T LS M. 4R KN,
M T ESH  FEHUE Sy 30 MPa, Z2BUS ] 120 min, ZGHEE 50 °C , 2250 1 78 1 50 8 e (B9 78 H 49 K5 i
YRR 4. 1300 o P aRAS I PE H 89 K5 i B A JOVR 005 B A A0 B 8 7 B AR DL AT SR 4

5% 30k :

(1] FBBLE . B A ™ B3R 0 B4 BT ) ). 38 Z R R4 4R, 1990, 11(2) : 123,

(2] RS WRIRME. 7 H 48 b e B 28 0 10 40 9 5 S5 i L. 02 A4k 1, 2008, 37(6) : 697,

(3] RARZE.SRBeT, AR 55, 7K A8 AR 1B 1 R[] I 28 18 28 TB0k ) 4 0 30 7= 2 S0 T o il B st LA L 1. & B R 1otk
i .2016(3) .25,

[4] KAISER C S, ROMPP H, SCHMIDT P C. Supercritical carbon dioxide extraction of chamomile flowers: extraction
efficiency, stability, and in-line inclusion of chamomile carbon dioxide extract in f-cyclodextrin[ J]. Phytochemical Analysis,
2004,15(4) :249.

(5] 22T, FF VL2555, PR H 48 rb S B R 52 T 20 e 1oz 1 92 e e [T 1. i 2 ] 2 [l 25, 2018, 28(5) : 1086.

(6] PRINE. BET.2RER. W HE T RTRRLZMEI] XRS5 H K .2013,25(7) :986.

(7] APES Q&AM £ 308, 55 R 2 B B 3645 &l GC-MS LT 1. 28R 2%, 2018,46(21) - 172.

(8] E4&I. FBHI. — Al FH & I A = S AR A BOE H 35 S 19 77 1% : 201310311685, 7[P. 2013-11-27.

[9] GOLDMAN S, GRAY C G, LI W, et al. Predicting solubilities in supercritical fluids[J]. The Journal of Physical
Chemistry,1996.,100(17) :7246.

[10] MUKHOPADHYAY M. Extraction and processing with supercritical fluids[J]. Journal of Chemical Technology

and Biotechnology,2009,84(CD) 6.

(111 FZERVFRAR IR IR 55, 20 7 28 W BOR B A BUIR [T . 4 T3 ) . 2002, 21(7) 1499,

(121 BUBEE B EE. 43 F 28 M BORTE R R W o3 s vh g iz T LT ] KRS 44k 12,2004, 21(1) +46.

(131 MEHRAE INRR . FEARIE. 7 T 28 PR L R I LT ] AL TR 5T &, 2010,39(7) : 32.

(147 SREES XM, BRSC. 43 2808 4l Ak AR RORE il £ 243 19 HS-SPME-GC 4347 [ 1. £ b ok FH4% . 2018,39(2) : 196.

(151 #AZAR . Z20EMe B 5. A FARBMBR S di b B TR0 AR, &R AL, 2016,41(3):229.

(161 #ASE D7 BUZRTT - 25 UG 55 FRORT i L 43 43 B B 8 i 57 28 UG 5 40 F 28 TR A AL SOR B 52 T 0. & i #L4%, 2010, 81

(6):230.
(171 #ASD7, HAENT 30 A 55 AR 4 7 28 R P ARG ) B R AR RS i 2 Ak . ARl T A2 2% 42 . 2018, 34(2) - 299.



