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Supercritical CO, extraction of atractylenolide I from Atractylodes macrocephala
YANG Lin', HE Dan?
(1. Chongqing Institute for Drug Control, Chongqing 400015, China; 2. Chongqing University
of Medical Science, Chongging 400016, China)

Abstract: Objective To investigate the extraction technique for atractylenolide I in Atractylodes
macrocephala by supercritical CO, fluid extraction and develop a method used for determining the content
of atractylenolide I in the extract by HPLC. Methods The effects of seven facters, such as the
extracting pressure, resolving pressure etc, to the extraction rate of atractylenolide 1 in A. macrocephala
by supercritical CO, extraction were investigated. RP-HPLC was used to determine the content of
atractylenolide I in extraction of A. macrocephala. The separation was performed on Hypersil ODS2
column with methanol-water (70 ¢ 30) as mobile phase. The flow rate was 1.0 mL/min and the
wavelength of UV detector was 220 nm. Results The optimal extracting conditions; taking 10% alcohol
as entraiter, the particle size of medicinal substances was 60 screen meshes, extracting pressure 25 MPa,
resolving pressure 5 MPa, extracting temperature 40 ‘C, resolving temperature 30 C, and the extracting
time 4 h. Conclusion Supercritical extraction is time-shorter and efficient in extracting atractylenolide I
from A. macrocephala. It is suitable to both trial and industrialized production. The method established to
determine the content of atractylenolide I of A. macrocephala by supercritical extraction is simple,
sensitive, and reliable.
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Table 1 Factors and levels of orthogonal design

A b3
K AXR BEW CER DFEH EXR F&H GCHBH
EH/ EH/ RE/ RE/ E/ OBE/ WA
MPa MPa C C h B ®&/%

1 15 5 30 30 2 20 0
L2 20 7.5 40 40 3 40 5
3 25 10 50 50 4 60 10

2.2 HHFEBAHE FRBRRBY L 0.05 g, 8
FHE,BE 1omL BHP FREEBINEZZE. B
£ (12 000 r/min), b EBAIE R BER . FH.
2.3 HBEAME I # HPLC % E

2.3.1  fB3% &40, 453 5 Hypersil ODS2 (150
mm X 4. 6 mm, 5 pm); JEHAH . B BE-7K (70 ¢ 30);
RBFE:1. 0 mL/min; B8 - 18 5 WP K. 220
nm; AR 10 pl, /KRG T BRERBLIAAR
AEE T ARBETF 3 000, 4% 1% 15 HH 4B Al fa 3
K EERNF 1.5,

2.3.2 MESAERBBEBGEBETILE ZLE
R &M, ST EARNEE T X R A 5
FTU05E , 45 R LR 9 038 B o 7E 0 LA R AR BB 1R Ak
AR K G, HS5&RERREFHNLEE D,
2.3.3 AUXRNEREERRTREEEND
RABE I XMBRER, B 10mL BHP, APERE
fBIFMBMR 1. 0 mg/mL B X} B 568 & W . BRI
BB SR RBEEE. BXEAERAE LR

*

¢t/ min

*-HARAREI

* -atractylenolide I

1 ARAREIHR&AMARMBE HPLC Bi#
Fig. 1 HPLC Chromatograms of atractylenolide I re-
ference substance (A) and A. macrocephala (B)
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xR,

2.3.4 NEHEERE . RBFE— 4IRS ER 10 oL,
EEARAE S W UBEEFITEAARNEE I RSD A
1.35%,

2.3.5 REHAR - REA—-BAKER, TEREHE
f0.2.4.6.8.12 h 4> BIFE 10 pL WE LR EH
BEREWAE 12h RBE, BARNES | EB M RSD
X 1.58%.,

2.3.6 MEERMCRAK BRI E AR CO, I 57 %
B4 0. 025 g FEWHRE, A FIIMABEARAEE 1 144,
180,216 pg, il £ A6 & T W, 3047 I 5 , 33 1m0 e
R, ERAARNAEE T B EWERN 96.8%~102. 4%,
RSD 2/ 1.47%,
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%2 BREKH CO, ERMEXRBER
Table 2 Results of orthogonal test on A. macrocephala

extracted with supercritical CO, extraction

FE A B C D E BARNE L/
(mg g™

1 1 1 1 1 1 1 1 0.24

2 1 2 2 2 2 2 2 0. 22

3 1 3 3 3 3 3 3 0. 45

4 2 1 1 2 2 3 3 0. 47

5 2 2 2 3 3 1 1 0.16

6 2 3 3 1 1 2 2 0. 22

7 3 1 2 1 3 2 3 1.01

8 3 2 3 2 1 3 1 0. 30

9 3 3 1 3 2 1 2 0.17
10 1 1 3 3 2 2 1 0. 37

11 1 2 1 1 3 3 2 0.35

12 1 3 2 2 1 1 3 0.18
13 2 1 2 3 1 3 2 0.37
14 2 2 3 1 2 1 3 0.33

15 2 3 1 2 3 2 1 0.21

16 3 1 3 2 3 1 2 0.18
17 3 2 1 3 1 2 3 0. 40
18 3 3 2 1 2 3 1 0.57

k1 0.302 0.440 0. 307 0. 453 0. 285 0. 210 0. 308
k2 0.293 0.293 0.418 0. 260 0. 355 0. 405 0. 252
k3 0.438 0.300 0. 308 0. 320 0. 393 0.418 0. 473
R 0.1450.147 0.111 0.193 0. 108 0. 208 0. 221

40 C,fEHTIR B 30 C, BT E] 4 h, ZH AR 60
B.#WHHE 10%.

2.5 WiEA%. FAR—#EREH, R 400 g, &
B G FARERR T ZHETRI #1T 3 Wik
RB.WEAARNE I HEEIH. GREW.BRA
B 1 FRESHE N 02meg/g, T HIERX R T &

®3 HESHER

Table 3 Results of variance analysis

WERR BWHEFHFM HHE HE FHE 2 BEHE
A 0. 080 2 0.040 0.953  0.408

B 0.082 2 0.041 0.990 0. 395
C 0. 049 2 0.025 0.561 0.582
D 0.118 2 0.059 1.498 0. 255
E 0. 036 2 0.018 0.406 0.674
F 0.163 2 0.082 2.256 0.139
G 0.159 2 0.080 2.183 0. 147

BE 0.036 2 0.018

HAF—B L EHAHRTREN L ZRELERE.
3 itig

IE3SRE P 2R M BUE /) B R R KPR
HoARAE I WEESROERINES . HE%
BIAABES THHURMBHAZEOIEREA,
XEHEFBRAEERERNKFE, BREAEEEE
TshMmeh,GREVRRLhDEELRRTL
RBELE SKUL.

ALBBIHARNE I #HIER CO, FRT
ZREVE.BETAANE I HERBRBE, THT
Tolkfb KA 7= RN BRI 5 2 5 i B R I 5 4R
BUFARKNEE T HWEFERB . RBLERTE.

References :

[1] Gu Y C, Ren L J, Zhang L. Research on polysaccharide of
Atractylodes macrocephala Koidz. [J]. Chin Tradit Herb
Drugs (BEZ), 1992, 23 (1): 507.

[2] Zhou D W. Pharmacology and pharmacodynamic action of
Atractylodes [J]. World Phytomed (HSNEZy A YZ M),
1996, 11 (3): 120-122.

[3] Li W, Wen HM, Zhang A H, et al. Study on quality of
Atractylodes macrocephala Koidz. 1 — Determination of 2
atractylenolides by HPLC [J]. Chin J Pharm Anal (2§15
Zeik), 2001, 21 (3): 170-172.

KTRIER G ERGRBNRO B &

REH, BER, REY, RAA, kD, LFL
(REH¥E BATER.XE 300130

W E:BN ZRNZLRSERSERDROFHETIZMRMLT. BE FABRMEEH SRR ERE
EEROBEM ERAESRITFRBRRL Y LR BRELTHEXRARESEN 2.5% . BRRASHYH L
ik 1 1L, WALBHER 0.3 mol/L. RALLTT & MEEBR/DRI/DES, BARHS, AHRMENIBHERE
RFNERE. &t ARRNERHETREREERBER DR EHL,

XA TREE BERSER /DR HETE 470K

th @ 4 % B .R283. 6;R286. 02 XRIRIAE B

NEHS.0253-2670(2006)09 - 1333 - 03
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