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Extraction optimization of volatile oil from chinese elder herb by

supercritical CO, and its composition analysis
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Abstract: The extraction conditions of volatile oil from Chinese elder
herb by supercritical CO; were optimized by single factor experiment
and response surface methodology. Flow rate of CO;, the pressure,
temperature and time of extraction were employed to examine the in-
{luences of the yield of volatile oil. The chemical constituents were
separated and identified by Gas chromatography-mass spectrometry
(GC-MS). The optimal extracting conditions were flow rate of CO;
25 L/h, extraction pressure 30.5 MPa, at 45.0 ‘C for 2.8 h. The ex-
traction rate of volatile oil from Chinese elder herb was 0.86%. 16
kinds of volatile compounds were separated from Chinese elder herb
and accounted for 93.87% of the total extractions. The contents of

the more compounds were 3-methylpentanoic acid (29.37%). 3-
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methylbutanoic acid (13.83%), 4-hexene-1-ol (8.27%) , and 3-(eth-
ylthio) butanoic acid (6.46 %), respectively.
Keywords: supercritical CO, extraction; Chinese elder herb; volatile

oil; composition analysis
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1.2 REH*E

1.2.1 BESe# R MM EERT B FRICBE 38 T #8 K 300 g,
A R I 5L A8 OS2 U4 P L 180 7 2K U ) 30 MPa, 2 B
£ 45 °C,CO, Yt 30 L/h, ZEHL 2.5 h )&, F1FF 43 85 28 HE R}
PR B O 45

L2.2 MilmA CO M LMy aFE R X CO,
Wi ZEWUE ) EEER R] CZEBOR B 4 AR R BEAT R R IK
B, DUHE R AR 3 S 48 b . 8 2% TR MO0 Ak X TR]

(1) CO, Fi & - fEZEBUE J1 30 MPa . ZEHUAT[A] 3 h A% B
THE 45 CHIMET . %28 CO, i (15.20,25,30.35 L/h)
X HE R AR A0

(2) ZEWE Iy A8 COL it 25 L/h ZEHCH ] 3 h ZEHR
W AS CIAMNT . H 5L J1(20,25,30,35,40 MPa)
X R AR A

(3) ZEHU ] - 7E CO, i A 25 L/h ZEHUE J530 MPa,
FEBUREE 45 CRA&MT . B 3BT ] (1.5,2.0,2.5,3.0,
3.5 b X 5 & AR R R

(D) HPGRIE A CO. & 25 L/h #BUE /1 30 MPa,
ZEHCHTA] 2.5 h 50T . 2 88 3E B BF (35,40,45,50,55 °C)
X R IMAT FR 5L
1.2.3 HERLZ &Mk HEPRRZRABEM L. H
Design-Expert V8.0.6 £, LA 3 # & il 45 3 Jy e iz { » LA
FEHUH ) (AR ) ZE O B Ry B AR i #EAT = R =OKOF
Wi 37 T o0 2 G
1.2.4  ¥EERWMARITE 5N HR .

R="L%100% . D
m,

A
R—¥E RIS H, %65
Bili D& 4% & B A L g5

m,— Bl T i g,
1.2.5 GC-MS 43 #7

(1) A 41 i RI®-5MS F 35 B 4045 B
(30 mX0.25 mmX0.25 pm); # T H He, % 1.0 mL/min;
HERE LI EE 250 °C5 R MR BE 230 °C 5 FHIR AR T - 90 46 A R
80 C, 4+ ¥ 4 min, Lk 8 C/min M R F & 280 C, 1§ #F
4 min™ T CRIBUIGA AL AR R 1.0 pL,

(2) Bk &b 2 7 08 EL L PR 70 eV, B T
IR 250 °C, BB #575 [B 40 ~400 amut*°, NIST107
PR BT K R .

2 HR R

21 BARRBERSSW

2.1.1 CO, AR Z W b &1 A, 35 R A R
CO, 3G Se M B3, 25 L/h J5 3 M AB 8,30 L/h J5
BT R T RBJE BE CO. 3 =380, CO, Hh i # & T VR B AH
XIS  ZEIA% T 2l ) R AR R G KL T CO, I i i K
i CO, 2 F BUHE v 55 4y el B fike 1y 1 i) 205 Ja 11 75 S8 sk /00T
CO, i 30 L/h i, 42 BRG 3 #48 J iih iy OR BEA:
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Figure 1  Effect of CO, flow rate on the yield
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Figure 2 Effect of extraction pressure on the yield
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Figure 3 Effect of extraction time on the yield
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FLLFE BEIEIE R MG R CO, ZEM T 2k B H s o o0 #r

1.0 REHI [ F=46.43 P<C0.000 1, =y B8 51 2R 5 2 11 5 2k 401
08 3 P=0.290 6=>0.05, PLH LR AT 3 M. 3 AP 3 i — 1K
@522 /\\' S A R 5 A TR 0 3 17 390X B 24 %
- RS 2 (P<<0.0D), MR R = 0.983 5, %
oL FHOAGLRY = 0,962 3. 2 W] B 400 45 T2 € 647 /5 57 7
30 3 a0 S%Hu%;}; (CV) Ny 3.26 % , U WAL A B MEAR AT . R IR i 520717,
E xtraction temperature/°C. T LA FHAZASE R Ok 43 A 0 T00 00 Bl B4 & i L A
B4 ERGRESFEGYE
Figure 4 Effect ofixtraction temperature on the yield ®2 WEEZRERTRER
Table 2 Design and result of response surface
B 2OR dc £ L R E [ 2 CO, Yt Ry 30 L/h I 454 F L 4% experimental
AEICHS 7 FE O ] A O B 3 A B3R AT o i O Ak Bl R A B C /Y
B R MBI T2 AR R Bk W& 150 i g R 1 — 0 ] 0.58
W3k 2. 2 0 1 1 0.69
XIS BOHE AT £ WA 1 E L 15 B R S k15 R 3 1 i 0 0.56
(YO X2 I J o 2% B[] L 2% I0IR B8 1 22 300 (] U5 85 8 1 1 0 1 0.74
ER 5 1 0 -1 0.56
Y =0.82 4+ 0.044A +0.080B + 0.029C + 0. 048AC — 6 — 0 . 0.57
0.010BC —0.059A° —0.062B° —0.14C*, (2) 7 0 0 0 0.83
2.2.2 W N TED [RD SR RY B O 25 A0 AT D TR B R R Y W) AR 8 0 1 1 0.56
PR I 10 28 A PR 2% 08 Il 6 4 D it A 23 114 2 e AR BE , X AL B R AT 9 0 0 0 0.84
TITESHERIE 3. 10 1 1 0 0.83
® 1 MAEERREZAER i 0 0 0 051
Table 1 Response surface experimental factor level table 12 —1 1 0 0.73
KT A RIRES/MPa BRIREH /b C A RURE/C o b 0 0.66
14 0 0 0 0.79
-1 2 2.0 10 15 o -1 -1 0.51
0 30 2.5 45 16 0 0 0 0.81
1 35 3.0 50 17 0 1 —1 0.68
£33 MWEAEEAFTERATESF
Table 3 Variance analysis of response surface regression equation
Ve 3 05 R FI i oy F{A P {H BENE
TR 0.210 9 0.024 46.43 <0.000 1 x %
A 0.015 1 0.015 30.24 0.0009 = x
B 0.051 1 0.051 101.10 <£0.000 1 * %
C 6.612E—003 1 6.612E—003 13.06 0.008 6  x x
AB 2.776E—017 1 2.776E—017 5.48E—014 1.000 0
AC 9.025E—003 1 9.025E—003 17.82 0.0039 = x
BC 4,000E—004 1 4.000E—004 0.79 0.403 7
A? 0.015 1 0.015 29.19 0.0010  x x
B? 0.016 1 0.016 31.70 0.0008 = x
0.088 1 0.088 173.00 <0.000 1 ® %
""""""""" 3545E—003 7 5.064E—o004
KA 2.025E—003 3 6.750E— 004 1.78 0.290 6
4% 1.520E—003 4 3.800E—004
A 0.220 16

Tox % FERMEE(P<0.01); * £R % (P<0.05).,
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2.2.3 wETLEZM  H Design-Expert V8.0.6 3411
A5 dc A 1 FE ISR AR O - FEIUE ) 30,46 MPa, ZE HUA 1]
2.79 h FEBUGRE 15.17 °C. 5 RS2 PRy1E A9 Jo BR 1 K
I A CO, ZE B B4 22 3l i) T 2089 Ry COL i it 25 L/h,
FEUE S7 30.5 MPa ZEBUIR B 45.0 °C ZEHURY [A] 2.8 h, 7£
PO TR S 28 3 WK i O 0 HIE S5 56 L A5 3 i e & T 7 1y
RN 0.86 % . L5 LIS TN AE (0.85 %0) F A M AT, 31 W1 4 1k
PRI L2 A AT 4

2.3 GC-MS 9 #7

Xof I A CO, HETIT A% i 95 #5 & 91 i1E 4T GC-MS 43 #7
KB U B VLI 5 R SR HLAR HE 35 R L X 6 K T AR
Gy HEAT S5 I P T ARE — A BT B A5 B W AR T 4
AR R 4,
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Figure 5
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Table 4 Main components of the volatile oil from Chinese

Elder Herb

[ AL/ EX i P B i) /min A%/ 2
1o ie-p- R M 3.643 1.01
b3 4.128 0.98
2-H BE-5-S N FE A O 5.987 6.50
Fr g 6.243 5.85
H Ik -2 (3 H) - 6.481 5.00
1 = He-a-FE 6.616 1.62
[i] B 5 S P B R 7.594 3.63
IEC R 9.109 3.37
E-4-C Jis- 1 9.667 8.27
E-3-CHfi-1-1% 10.075 5.26
2- 19 i F 11.158 0.86
3-HIE TR 15.192 13.83
3~ T HE 16.012 6.46
7K A% R iR 17.142 0.97
3-H1 I R 17.389 29.37
3-M TN S -2-F AR IR 23.014 0.89

Hi 2 4 AT SR HEE 16 A o o B R
93.870 . A IR Z A - HEIRIR 3- W TR E-4-C - 1-
B Herh 3-FBE R L3~ Y TR E STk v 8 A 4R O L i
HERERLH E-A-CR-1-5 L 2-H IE-5-R VAL 3R C W 3 ok 0L
RIE . FAMEMAEY 3-CmiE T REW AR WA IE H & B d
B2 T BE A SR A SRR SR

3 &R

G A CO, ZE R B 44 & b 1 s A L2 &0 . COL I
25 L/h ZEBUE A7 30.5 MPa, 2 BUR ] 2.8 h, £ B BF
45.0 C FEML &M T R Se 4 & ih A 38k 0.86 %0 . MBfi B 4% &
WS E T 16 AN BT o Bl SR A R 93.87 00, &
B LA 3-H LR R (29.37 %) . 3-H 3L T2 (13.83%) L E-
4-CIR-1-BE(8.27 Yo &,

BT 248 7 A A 7 B B RR U 2 1 AN TR 1
FER Y — L 5 SCHERAS R 1 B 43 » T Sy il 98 48 il 1) i — 2L
TER SRR AR A . (2 3k 2 A 43 0 2 AT BBk A 2
RO 3G AT T HE— 25 43 B HEAT 25O RSN

S % ik
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