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Abstract : High-speed counter-current chromatography (HSCCC) is a continuous liquid-liquid par-
tition chromatography , with remarkable advantages of high separation efficiency and no adsorption
or denaturation by solid phase. The retention of stationary phase and the separation of proteinsin
polyethylene glycol 1000 (PEG1000)-phosphate aqueous two-phase system (ATPs) were studied
with a multi-column high speed-counter-current chromatograph. The flow direction and speed of
the mobile phase, and the rotation direction and speed of the apparatus showed different effects on
the retention of the stationary phase, which reached the maximum at 33.3 % with a flow rate of
0.6 mL/ min and a rotation speed of 900 r/ minin 14. 0 %PEG1000-16. 0 %phosphate A TPs. Distinct
differences in partition coefficients among cytochrome C, lysozyme and hemoglobin were found at
pH 9. 2 and these three proteins were successf ully separated in 14. 0 % PEG1000-16. 0 % phosphate
ATPs at pH 9. 2 by HSCCC with the apparatus rotating at 850 r/ min and the mobile phase flow rate
of 1.0 mL/ min. The major protein components in hen egg white, including ovaltransferrin, oval-
bumin and lysozyme also show distinct differences of partition coefficients in PEG1000-phosphate
ATPs at pH 9. 2. Ovalbumin and I ysozyme were successf ull y purified to homogeneity and ovaltrans-
ferrin to ca 60 % purity from the hen egg white sample with yields over 90 % in 15. 0 % PEG1000-
17.0% phosphate ATPs at pH 9. 2 with the apparatus rotating at 850 r/ min and mobile phase flow
rate of 1.0 mL/ min.
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Table 1 Effects of flow direction of mobile phase and rotation direction of the
apparatus on the retention of stationary phase
Status Rotation speed/ Flow rate/ Retention/ Flow-away/ )
No. - ) ) Baseline
rotation flow (r/ min) (mL/ min) % (mL/ h)
1 forward backward 800 1.0 16.7 >5 unstable
2 backward backward 800 1.0 17.0 >5 unstable
3 forward forward 800 1.0 24.8 <0.5 stable
4 backward forward 800 1.0 25.7 <0.5 stable




2.1.2 ,
, ’ . 2
35
a M b
30 L L
2 r © 32 -
o [ o L
= 25 S 30l
= =
= B
|2 N |53
[~ r [~ 28 L
20 +
[ o [
26
15 L I | ! ! | ! L i I ! ! !
600 650 700 750 800 850 900 0.6 0.8 1.0 1.2 1.4 1.6
Rotation speed / (r/min) Flow rate / (mL/ min)
2 (a) (b)
Fig.2 Effects of rotation speed of the apparatus (a) andtlow rate of mobile phase (b) on the retention of
stationary phase in 14. 0% PEG1000-16. 0% phosphate ATPs
a.flow rate: 0.6 mL/ min; flow direction: forward. b.rotation speed: 900 r/ min, rotation direction: backward.
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Fig.4 HSCCC chromatogram of a mixture of
cytochrome C, hemoglobin and lysozyme pH 9.2 PEG1000-
Conditions: separation column, 120 mL, coiled PTFE tube ,
(i.d. 2.6 mm); mobile phase, lower phase; flow rate, 1.0 6 6
mL/ min; rotation speed, 850 r/ min; sample solution, 2 mL , con-
taining 1 mg cytochrome C, 5 mg hemoglobin, and 20 mg (
lysozyme; solvent system: pH 9.2, 14.0% (w/w) polyethylene ) ( 7)
glycol 1000-16. 0 % (w/ w) dipotassium hydrogen phosphate in dis-
tilled water.
1.cytochrome C; 2.lysozyme; 3. hemoglobin; SR: stationary .
phase backward elution. '
4 3 1
, c ()
(Rg) 1.15
( 4 SR) ,
) A
2.3 pH
HSCCC
4 [11] . 6
Fig.6 HSCCC chromatogram of a hen egg white sample
Conditions: sample solution, 4 mL hen egg white prepara
3 ( tion; solvent system: pH 9.2, 15.0 %(w/ w) polyethylene glycol
) pH PEG1000- 1000-17.0 % (w/w) dipotassium hydrogen phosphate in distilled
water. Other conditions asin Fig.4.
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Fig.7 SDS-PAGE results of elution peaks of
hen egg white by HSCCC
Lane 1: protein marker; lane 2: hen egg white sample; lane
3:peak 1in Fig.6; lane 4: peak 2 in Fig.6; lane 5: peak 3 in
Fig.6; lane 6: stationary phase.
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