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Separation and Purification of Costunolide and Dehydrocostus Lactone in

Aucklandiae Radix by Supercritical Fluid Chromatography

LIU Yun-yun, YU Lin-lin, LIU Xiao-yan, LI Ai-feng, SUN Ai-ling, LIU Ren-min"
(School of Chemisiry and Chemical Engineering, Liaocheng University, Liaocheng 252000, China)

[ Abstract | Objective: To establish a supercritical fluid chromatography (SFC) method for separating
and purifying costunolide and dehydrocostus lactone in Aucklandiae Radix. Method: With supercritical carbon
dioxide as the mobile phase, the effect of six factors, such as type of chromatographic columns, modifiers and
modifiers ratio, flow rate of mobile phase, pressure and temperature, on the separation process of supercritical
fluid chromatography were explored. The target components were separated and prepared by semi-preparative
supercritical fluid chromatography. High performance liquid chromatography and nuclear magnetic resonance were
used to analyze the components and study the thermodynamic regularity of the chromatographic process. Result:
C g column (10 mm x250 mm, 5 wm) was adopted, with supereritical fluid dioxide as the mobile phase, the ratio
of methanol was 0. 13% , the flow rate was 12 mL-min ', column pressure was 13 MPa, column temperature was
318 C, and detection wavelength was 225 nm. The sample was injected for 20 times, crude extract was 4 mg,
and each target component was collected according to the chromatogram. Its purity was determined to be more than

99% by HPLC, and its structure was determined as costunolide and dehydrocostus lactone by NMR. Under this
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condition, the SFC separation process was normal-phase chromatography. Conclusion; The method can be used to

prepare effective components of Aucklandiae Radix with a high purity and low solvent residue.
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dehydrocostus lactone
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Fig.2 Supercritical fluid chromatogram of Aucklandiae Radix extract
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Ink' =
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"H-NMR and *C-NMR data of two compounds prepared by supercritical fluid chromatography

C-NMR (100 MHz,CDCL,)

k&Y "H-NMR (400 MHz,CDCI,)

I 6.26(1H,d,J=3.6 Hz,H-13a),5.54(1H,d, ] =3.6 Hz, H-
13b) ,4.84(1H,dd,J =10.5,4.2 Hz,H-1) ,4.73(1H,d,J=9.6
Hz,H-5),4.57 (1H,t,J =9.3 Hz,H6),1.71 (3H,s, H-15),
1.43(3H,s,H-14)

Il 6.23(1H,d,J=3.2 Hz,H-13a),5.51 (1H,d, ] =3.2 Hz, H-

13b),5.28 (1H,br s, H-15a) ,5. 08 (1H,br s, H-15b) ,4. 91 (1 H,
brs,H-14a) ,4. 82 (1H,br s,H-14b) ,3.98 (1H,t,J =9. 2 Hz, H-

5)

170.52(C-12) ,141.52(C-11) ,139.99(C4) ,136.96 (C-10),
127.17(C-5),127.01 (C-1),119.72(C-13)81.89 (C-6),50.33
(C-7),40.92(C3),39.42(C9),27.98(C2),26.18 (C-8),
17.36(C-15) ,16. 12( C-14)

170.23(C-12),151.21 (C-11),149. 18 (C-3),139.67 (C9) ,
120. 17 (C-13), 112.56 ( C-15),109.52 ( C-14),85.23 (C-5 ),
51.96(C4),47.51(C6),45.05(C-10),36.25(C2),32.55( C-
8),30.89(C-7),30.25(C-1)

#2 TEAENTHAH 1A, AH" | R 1A; AS" | 91E

Table 2 Values of AH’, | A; ;AH’ | and 1A, ;AS’ | at different

pressures kJ-mol !

JE J1/MPa HY HY, Ay AR Ay AS°I
12 12. 68 16. 66 3.98 1.53 x10 72
13 10. 42 15.35 4.93 1.77 x10 °2
14 12.15 15.06 2.90 1.14 x10 72
15 12.42 14.56 2. 14 9.06 x10 73
16 10. 72 14. 17 3.45 1.32x10 7?2

NSRS R U A NI CIR R S N i DN N A
i Ui Bl AH U L R ) IR B 6 [ ZE X SFC 4y
[ N N SR R R W N A RO R A
M, @57 T SFC 43 8 2l Ak KR b K 75 28 4 TR F0 25
AARTFENBE A, E & A8 SFC 3E % YMC-
C 3% FE (10 mm x 250 mm,5 wm) 1E K 73 B E
SC-CO, YE MW sh A ,0. 13% W B AR S ol ME 0, 7
A W 12.0 mL-min "', 3% & 13 MPa, &
44.85 C ,7EPE K 225 nm FAZM . FE UL T2 50
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