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Abstract: Objective: Optimized extraction technology of Carum
carvi L. essential oil and analyzed the volatile components. Meth-
ods: Supercritical carbon dioxide was used to extract essential oil
from Carum carvi L. seeds and the volatile components of essen-
tial oil were analyzed by gas chromatography-mass spectrometry
(GC-MS). Results: The suitable extraction conditions of super-
critical carbon dioxide were: temperature of extraction kettle
50 “C . temperature of separation kettle 40 °C, pressure of ex-
traction kettle 30 MPa, pressure of separation kettle 0.4 MPa,
flow rate of carbon dioxide 20 g/min, extraction time 90 min, ex-
traction yield of essential oil was 4.79%. Compared with simulta-

neous distillation extraction (SDE), supercritical carbon dioxide

required less time and had higher extraction yield by diffusing into
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the sample particles quickly and dissolving the essential oil com-
ponents fully without solvent residue. D-limonene (50.96 %) and
carvone (46.65%) were the main components of the essential oil
extracted by supercritical carbon dioxide, and the type and
relative content of volatile compounds were both higher than the
essential oil obtained by SDE. Conclusion: Compared with SDE,
the supercritical carbon dioxide was more suitable for the extrac-
tion of Carum carvi L. essential oil.
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2B 5% % EXTRACTION & ACTIVITY

TR Bk A Bt 25 4R A R IR R

EC bt ksl F 2 W LiERAR

COL R B 99.9% , 12 WM TERE A IRAH] .
1.1.2 FREAURBA

B0 L SL-16 7, FEER G RBHE Ch ED B BR A ]

MG R IR G5 SFE500 8, 25 8 Thar BH4% 43 5

A € 3% B IE R A - 7890A-5975C AL, 35 [ & HE AR
NI
L2 RWAHE
12,1 J@BIG S CO, 3RS 2 7, il 1 20 72

B%FHE>4 CFHRS b0 40 B F>8 16
R CO, $2 B —> % JE 3% 4+ —>4 000 r/min & & 15 min—
o+ i
1.2.2 G AR IR A 56

(D) $REUE ) e SR ICE R E 50 CL 828R E
40 C 4Bk Jy 0.4 MPa, — S Lk i # 15 g/min, $2
B A] 60 min, 2R BUE /1 (17,20,25,30,35 MPa) %f
2 TR AT R

(2) $EBGRE : [ 5E /B2 7 0.4 MPa, 2 U 1
30 MPa, A LB E 15 g/min, $2 B [E] 60 min, 705
SRBE 40 °C, ZZARBUR B (40,45,50,55,60 °C)Xf 5 2%
ER R KRS EA P

(3) CO, i # . @ & 42 B 1] 60 min, $2 B 5
30 MPa, /38542 JE 77 0.4 MPa, 2 BURE 50 °C .40 & 400
B 40 °C %22 CO, % (10,15,20,25,30 g/min) %t 55 2
ER R KRS A

(4) $E RS A] [ 8 S IR 1 30 MPa, 48 BUR JE
50 CL.p B2 E 40 'C, /3B & JEJ) 0.4 MPa, CO, Jii i#
15 g/min, 2% 242 UK} ] (30,60,90,120 min) XN & 28 785
EER IR I
1.2.3  IEXRRKE fEREERG AR L EERIRER
B HRIEE 1 CO, 3 BRI ] 4 A P2 JE 47 1E 38 ik
5, ORGSR S PR 4R AR S SR IR .

1.2.4  [IRSZEMRAE ML RS 2 TR ¥ 1.2.1
19 B 30 g A B T IR I 2 1R A I — v 14 25 1R Be
LRI EE (mogme 2 Vigga )1 2 10 (g/mL) Nz K
TP E BB e B (g * Vo)1t 4 (g/mD)AITA
ToK LTk 8T R B 25 48 FE U O3 — i, 60 °C KA
AL 210 min, 4 2 IR TC K B R 4 T Mk I e B 2%
RWE A TR

1.2.5  BZEFHah GC-MS 4347

(1) B2 7R AL B . 2 SCRk[ 18],

(2) GC-MS 4y BF o %% #: % . DB-5SMS (60 m X
0.25 mmX0.25 pm); PR IR 250 C,#HA M Eai A
LU 1.0 mL/min SRR 1 pl, RIS S ELE T
P HFRERE 70 eV, BT A E Bl 33 ~450 amu, PR FF
M 150 C LB F IR 230 C,

BE 2438 | 20228 1 A | 5 UUMH

1.3 BETHHERITE
R (DI EE % TFREmEE,
w=—1%100%, D
Wy

Ao

w—— HE TR,

w—— TR . g

w, — HEFIERT ..
1.4 HEAbE

Bt 27 3 v E BRI 19 - Y L FE R Excel 2019
TR R AT B 1 R T R 22 B 5 GC-MS 43 #1 % ] NIST2005
TP R AT R B8, R P e TG RR A — 0 T O 4% 4 43 1 T
ik &
2 S5
2.1 BEHRRARK
2,11 HRWUE X E % FRMAA RN m mE LA
1R I A5 B R IR ) A 8 R R T v R L SR IRUE ) T
1R AR B I S T R X W TR I A A RE ) B R L K
R AT E Wi K. MHREUE S8 35 MPa I, R il 13 %
530 MPa i JG & 2 34 i . H 2% 58 31 3% 4 2ok TR 7R A
A EEBEIR IR T R 30 MPa,
2.1.2 $EBOREX B % FRMARNEm KR 2
0 SR IO T O AR R e R B AR, B TR IR
o AR A B A B ) D5 I R R R AR 2 L B O
Fh i G E R I U A R R v AR R R o — T
FES MR AR B B TH . SR AR R B AR VE R AR
R X B AP A S8 8 — s TR R R s g 5
PO BE 1] (06 R M4k & B — AR o T R TS
B e RS AT O PR AR IBUELEE 2 50 °C

2.1.3 CO, Wi HN 5 2 TR M A R g K 3wl

LB CO Ui H 0 38 0, RS 3 75 258 T J5 38 TR
B+ CO, i 9 K/ IE b F 80k EE S 33 /NI L CO, 3
P b I S R R B BURL N I VR B A 25 N K R
L P B B AR B LAV BT DL CO, 3t 3 8 K, B R
BEEE G0, T AR R 2 B WS N, 24 CO, i 3 >15 g/min

5r

a

LRI RS

Yield of essential 0il/%

0
17 20 30 35

25
PEBUE T
Extraction pressure/MPa
TR R R 22 5 .35 (P <<0.05)
B 1 IR A AR 0% e

Figure 1 Effects of extraction pressure on essential oil
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Figure 2 Effects of extraction temperature on

essential oil
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Figure 3 Effects of carbon dioxide flow rate on

essential oil
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Figure 4 Effects of extraction time on essential oil
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Table 1 Factors and levels of orthogonal design
A RBUR B {21 C CO ¥/ D $2Huf
AF B /°C K JSi/MPa (g e min~ 1) [#] /min
1 45 20 10 60
2 50 25 15 90
3 55 30 20 120
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Table 2

Orthogonal design results of supercritical

carbon dioxide extraction

oA, A B C D AR/ %
1 1 1 1 1 3.62
2 1 2 2 2 3.96
3 1 3 3 3 4.52
4 2 1 2 3 3.78
5 2 2 3 1 4.22
6 2 3 1 2 4.63
7 3 1 3 2 3.81
8 3 2 1 3 3.33
9 3 3 2 1 4.44
""" Bio 4033 3737 3.860  4.093
ks 4.210  3.837  4.060  4.133
ks 3.860  4.530  4.183  3.877
R 0.350  0.793  0.323  0.256

177



178

2B 5% % EXTRACTION & ACTIVITY

By 92.12% . HHIG S CO. AR L, ) i 78 18 25 Bk
il 2 B Il A 12 R R R R S A TR R AR
WFRETTREE h TH & R ATER A S8 T
S T 1 23 R ST AR SR R U HE T R I B CO, 2k FU TR i
ZENR R UL TR 35 A 5 2 RS Il 1 S

BT i D-Fr A B OB B T & R AT
B MR B T e SRR Y A e A

x3 AERERAENILER
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Table 4 GC-MS analysis of essential oil from

Carum carvi L. seeds
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