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Linear scale-up of the separation of active components
from Oroxylum indicum using high-speed counter-
current chromatography
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Abstract High-speed counter-current chromatography was used to separate and purify fla-
vonoids from the ethyl acetate extract of Oroxylum indicum. After the optimization of separa-
tion conditions on analytical instrument including the two-phase solvent system rotation
speed flow rate sample volume and sample concentration a linear scale-up procedure was
performed at preparative grade. Chrysin 160.9 mg 97.3% in purity baicalein 130.4 mg

97.6% in purity baicalein-7-O-glucoside 314.0 mg 98.3% in purity baicalein-7-O-diglu-
coside 179.1 mg 99.2% in purity and a new chrysin-diglucoside 21.7 mg 98.8% in puri-
ty were obtained from 911.6 mg ethyl acetate extract of Oroxylum indicum by only one step.
These five compounds were identified using high performance liquid chromatography mass
spectrometry and nuclear magnetic resonance. With the improvement of the throughput for 53
times after such a scale-up the resolution and the separation time were kept as the same as
those of the analytical grade separation. Therefore the linear scale-up provided an efficient
method for the separation of natural products.
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Table 1 Partition coefficients K of various components of Oroxylum indicum flavonoids in certain solvent systems

Solvent system

Volume ratio

K values of the flavonoids from the extract of Oroxylum indicum

B I 3+ 4" 57

Ethyl acetate-n-butanol-water 1:4:5 0.23 0.12 0.03 0 0
2:3:5 0.27 0.19 0.03 0 0
3:2:5 0.46 0.24 0.05 0 0

n-Heptane-ethyl acetate-methanol-water 1:19:1:19 1.64 1.22 0.31 0 0
1:6:1:6 3.11 3.03 0. 60 0 0
1:5:1:5 3.54 3.44 0.88 0 0

Chloroform-methanol-water 8:10:5 3.24 2.14 0.85 0.25 0.22
9.5:10:5 4.22 2.51 1.48 0.52 0.23
10:12:5 2.22 1.70 1.09 0.40 0.38

+ Peaks in Fig. 2.
25 C 2.0 mL/min
1 0.5 1.0 1.5 2.0 mL/min 2 2.0 mL/min

1600 1800 2000 r/min 3 0.215 1.5 mL/min

0.430 0.860 1.720 mL 1.25%

2.50% 5.00% 10.00% 4 1.0 x 2 000 r/min

10* 2.0 x10* 3.0 x10* 4.0 x10* mg/L 1 800 r/min

HSCCC
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Fig. 3 Chromatograms for the separation of the
Oroxylum indicum extract by HSCCC 400 MHz DMSO 6 182.74 C-4 165.57 C-7
a. analytical Mini-DE column volume 17.2 mL . Chro- 164.50 C-2 162.16 C-5 158.44 C-9 131.93
matographic conditions were as follows chloroform-methanol- C-4’ 131.43 C-1" 129.10 C-3’ C-5' 126.30
water 9.5:10:5 v/v/v  normal phase mode rotation speed , ,
was 1 800 r/min flow rate was 1.5 mL/min sample volume C-2" C-6 104.90 C-3 104.31 C-10 99.27
was 0. 86 mL sample concentration was 2.0 x 10* mg/L ¢ =25 C-6 95.45 C-8 HPLC
C S, =58.45% detection wavelength was 254 nm. uv MS NMR
b. preparative Midi-DE column volume 915.5 mL .
Chromatographic conditions were as follows chloroform-meth- 8 1
anol-water 9.5:10:5 v/v/v  normal phase mode rotation HPLC 97. 3%

speed was 1 200 r/min flow rate was 75 mL/min sample vol-
ume was 45. 58 mL sample concentration was 2. 0 x 10* mg/L
t=25C S;=59.23% detection wavelength was 254 nm. .
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