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Fig. 1 Schematic diagram of column for CACC
Column : glass tube, 12 mm i.d. X90 cm L., 74
loculi ; Transfer tubing : Teflon, 0.5 mm i.d.;

Disk : Teflon, central hole 1 mm
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Fig. 2 Illustration of separation by CACC
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Table 1 Conditions of CACC for purification
of BA and 1B
Column glass tube X 8, 595 loculi
Capacity total 612 ml, lower phase 290 ml!
Rotation speed 100 r.p.m. .
Column angle 25°
Flow rate upper phase 0. 46 ml/min

lower phase 0. 50 ml/min

aloin 1 ~3 g in 30 ml of upper
phase and lower phase = 1 : 1
to bottom of column

30 min/fraction

Sample size

Sample injection
Fractionation

Table 2 HPLC conditions for analysis
of BA and IB

HPLC Shimadzu LC-4A

Chromatopack Shimadzu C-R 2A

Column TSK-Gel ODS 120T 4.6 mm 1.
d. X 25 cm

Mobile Phase 57 % MeOH

Flow rate 1.0 ml/min

Temperature room temperature

Detection 300 nm

Sample size 20 ul
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Fig. 3 Elution curves of samples by RLCC with
upper phase
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Table 3 Effect of switchover on resolution of BA and IB

Sample /

Duration (h) of elution by mobile phase

Recovery' /

No. Resolution
& Upper Lower Upper Lower Upper Lower ' -8
1 1 elution 0.35
2 l 15.0 elution 0.57
3 1 15.0 20.5 elution 0. 66 0.523
4 1 15.0 20.5 11.5 elution 1.03 0. 441
5 1 15.0 20.5 11.5 13.0 9.0 elution 1.31 0. 406
6 3 15.0 20.5 11.5 elution 0.93 1.287
7 3 15.0 20.5 13.0 9.0 elution 1.02 1. 185

11.5

t : Sum of BA, IB and unknown substance
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Fig. 4 Elution of samples by CACC
@ : barbaloin; A : iso-barbaloin; & : unknown peak
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Fig. 5 HPLC chromatograms of fractions obtained by CACC
(A) : fraction No. 50 (lower phase step); ( B) : fraction No. 80 (upper phase step); (C) : fraction
No. 565 (lower phase step)
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Application of counter alternative current chroma-
tography for purification of barbaloin. Yozo Kapasa-
wa™! Hiroyuki Nakazawa™? Masatoshi Yamamoro™?
and Takenori Tanimura™* (%1 Department of Pharma-
cy, College of Science & Technology, Nihon University,
1-8, Kandasurugadai, Chiyoda-ku, Tokyo 101; %2
National Institute of Public Health, 4-6-1, Shirokanedai,
Minato-ku, Tokyo 108 ;. %3 Shizuoka Prefectural Insti-
tute of Public Health and Environmental Science,
4-27-2, Kitaando, Shizuoka-shi, Sizuoka 420; %4
Laboratory of Analytical Chemistry, Toyama Medical
and Pharmaceutical University, 2630, Sugitani,
Toyama-shi, Toyama 930-01)

The purification of barbaloin(BA) from aloin was ex-
amined by counter alternative current chromatography
(CACC), which uses the different partition between two
immiscible liquids for chromatographic purification of va-
rious substances. It is most distinctive feature of CACC
that send alternately upper phase and lower phase as
mobile phase to the column. Consequentry, separation
is progressed by going and returning of solutes in the
column. The commercially reagent grade Aloin has
more than ten spots on silicagel TLC plate and contains
ca. 17% of BA as biologically active compounds. The
effect of the numbers for switchover of mobile phase and
the amount of sample on separation of BA and iso-barba-
loin(IB), and on purification of BA were investigated.
The phase system used for purification is composed of
chloroform : mathanol : 1-propanol : water (9 : 12 : 1 :
8). The separation of BA and IB was made by three time
switchovers of mobile phase, and pure BA could be sepa-
rated from aloin by twenty-five switchovers. The pre-
sent method is applicable with the high efficiency to the
preparative purification of natural products, particularly
polar compounds, using the liquid two phase system.
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