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Optimization of Extraction Process for Volatile Oil from Bupleuri Radix by
Supercritical CO, Fluid Extraction Combined Steam Distillation

TAN Cheng-jia', MA Jia-hua®* , YANG Zhan-guo’”, GUO Fang-fang’,
YANG Ya-giong®, SUO Zhi-rong’, YANG Xing-wang’
(1. Mianyang Normal University, Mianyang 621000, China; 2. Southwest University of Science and
Technology, Mianyang 621010, China; 3. Sichuan De Pei Yuan Traditional Chinese
Medicine Science & Technology Development Co. Lid, Mianyang 621000, China)

[ Abstract | Objective: To optimize process conditions of volatile oil from Bupleuri Radix by supercritical
CO, fluid extraction combined steam distillation. Method: Extraction process was optimized by single factor tests
and orthogonal design by taking yield of volatile oil as index, some factors were investigated such as temperature,
time and pressure of extraction and separation kettle, GC-MS was adopted to identify difference of chemical
components in volatile oil by different methods. Result; Optimum extraction conditions were as follows: CO, velocity
about 20 kg +h ™" pressures of extraction kettle, separation kettle I and II were 20, 12 and 6 MPa, temperatures
were 35, 40 and 25 °C, respectively. Compared with steam distillation (0.07% ), yield of volatile oil with
combination increased by 20 times and chemical components were similar to each other. Conclusion: This optimized
process was simple and feasible, which could significantly improve yield of volatile oil from Bupleuri Radix.

[ Key words | supercritical CO, fluid extraction; steam distillation; volatile oil; Bupleuri Radix; GC-MS
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No. A B c D(%H) i
K/ %
1 1 1 1 1 0. 855
2 1 2 2 2 1.305
3 1 3 3 3 1. 464
4 2 1 2 3 0.815
5 2 2 3 1 1.514
6 2 3 1 2 1.437
7 3 1 3 2 0.762
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K, 1.208  0.831 1. 121 1.251
K, 1.239 1.313 1.168 1.171
K, 1.109 1.414 1.267 1.133
R 0.130  0.582  0.146 0.118
R3 EXHKERFENSH
LEE3 SS f MS F I
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3 55 2.0 25

FTEDUL 23 M7 TR, A5 DR 2ROk S 42 A i i B
HMTZWZ TR B >C>A, J5 253 i W
W B HA 35 PE 52w, FoAt 3R G e 35 1 52

‘ij:tFo.(ﬁ(Z,Z) =19,

Wi, B 8 B Al T2 4kl A B, C, B F7 20 MPa, i
JE 35 C,$EHUA] 1.5 h,

2.1.2 ST AME  EREFEIRE SN
fili b, e g2 AR J) 6 MPa, Ji/ 30 C R A
PR FE IS B 5 B A 1 IR B R T X 3 B SR
(52, [ 52 He 77 10 MPa, 4% B oy 35,40,45 C
it SR 4 B R 1. 124% 1. 368% ,0. 914%
i % Y B 40 °C R 71k 8,10,12 MPa B, # & i Ii
TN 0.653% ,1.447% ,1.511% , 80 H 52 4% B
2 TRE 40 C,E Sy 12 MPa, £ LR HET 2%
T, R R 50 2 52 4 8 28 11 R B R
X HE BUBCR B S2 0 [ G TR ) 6 MPa, X4 B 5k 25,
30,35 CHf, # A M5 518 1.460% ,1.351%
1.425% e 4y 88 48 1 25 °C 5 [ e iR 25 C,
KWL N ES N 4 MPa I, 8N AZR ) CO, W
HAEE AL, MELIG IR, 2 R 135 8 MPa i, B2 11
ATk, BFERMBCRAL, 4 J7 35 6 MPa B, 5 4%
BATIEH, B AR e, o2 e s 42 1)
6 MPa,

. 33 .



520 B4 13 4]
2014 4E 7 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 20, No. 13
Jul. ,2014

2.1.3 KZEREBESENHE KRG Y
TR it , SR FH 7K 25 A3 2% 08 0 4 B S8 W RS i, 3 2o 791
IR 28 K i 5 4 O ), 45 R R Y
1:50 F1Z 4R I 8] 2 h W, 3% AR v] o 4 % J i B
SEAT,
2.1.4 BiFRE  EEL T2 AT 3 RRIE
WK, 45 LW E KM RS 0N 1.463%
1.387% ,1.442% , W% T. 25 E 17,
2.2 BT E
2.2.1 ¥HRIMMEIR BT A 4 iR H
IR FENR T G AR WSS B K FE AR IRk 4R
WO i, S5 R il %53 5129 0. 07% 1. 4%
2.2.2 R GC-MS 4 Hr77 BN R 7 ik 4R
B 4% il i, T00 28 i B 4% 1 O T 2 O R
90 °C, #EFEEHTRLEE 60 °C , HURE RTRE Sl R 4% 1 min , i
HE1 mL;GC B &M R Agilent DB-5(30 m
x0.25 mm x0.25 pm) G A B AEH, Ll He
ML W 1.0 mLemin ™" BE 3 5 2, UERE O3 B
250 C, L H e B 220 °C 5 DL J5E % A6 il 43 Sy 4G
i, SR AR P THE W 7 2HEAT 40 B (R0 4R TR 30 °C
45 3 min, L5 C - min ' FFEE 130 C, {5 +F
9 min, P} 10 °C +min ' FJE F 230 C , {44 3 min,
34 I TE] 45 min ), BT3RS WA SR 0 S L &
(ED B, B FREa 70 eV, B F R B 200 C,
F A HE ] m/z 15 ~ 600, 25 5 UL A 1, 350 B 5 %
FITASHE J2 B 230, R B R A —
3 itig

5K R IR IE L HR, SR B I 5L A8 B4 K
R FRNB AR U 45 o vh B By SRR AR ]
ER AT R4 & T 20 £5, FEHUAT A AN 20 h 459 2
5 h, BA FEARRE FE 0820 5 500 o R % i 7 R AR AR
B U8 BRI T 4 B A R I ) S AT AT

.34 -

s J JI .J.,.AL il

51015 20 25 30 35 40

B

r\\"-mL oot Mkl s, ll

5‘1015202 0 35 40
t/min

E1 BEFERLEGKESEREA)
5k#SEMBE(B) HEHIELH GC-MS

[5%&xHk]

(1] BEME, (4. Se W fd P40 1 L AeiF 5 [T ). h 25 24
5 115 B ,2003,19(1) « 1.

[2] ZEFHE, PN M, MR, &5, 1F 383 06 1k iF 5% 2% 5 4%
R T[], hE2,2008,39(2) :215.

[3] ZEFHE,INF T, M fh 5t 4. S 15 T 42 B 1
o], 24 24K ,2004,39(2) :103.

(4] BERWK,Z5,GHEN 5 OBIGA CO, M LEHH 2 IR
iR B g W kg [T, o [ 2 4% 75,2000, 25
(3):149.

[5]  XUBE, 5 K. S R Ak 2 8 o o i [T ] R 2 r,
2003,26(9) :641.

[6] AR, FRISE, BKHER, %&. A A R WO B 71958 & 4
B HE AR 2 B4 1 GC-MS 23 H [T 1. 30AL rp 25 A 5%
552 ,2008,22(6) :48.

[7] INEE, BREE IREAL, & Bl ™= S8 4% & ik 2
B GC-MS S Hr[ 1], o [ 55 5 5 ) 5 44 k5, 2012, 18
(9):75.

[ ST gmi  XIfESC ]



