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Fig, 1 Correlation of protein conceniration
and ADH activity in yeast homo-
genate to disruption time
A.: Without agueous two-phase composition
B, With agueous iwo-phase composition
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Fig. 2 Comparision of three aqueous two-phase systems
A. 4 mmol/L K;HPO,/150 mmol/E NaCl,

C. 4% PEG 1640/15% K HPOy;
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Fig, 3 Effect of ammonium sulphate on
the activity of ADH
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Fig, 4 Effect of PEG on yeast cell dis-
ruption
A PEG so00 B: PEG 4000
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Table 1 Influence of operation time on exiraction resulis in the
extractive disruption process

Operation time (min) 0,6 1.0 1.5 2,0 2.5 3,0 4,0
Partition coeff, of ADH (Ke) 19,3 13,1 14,2 11,8 13,2 14,6 14,8
Partition woeff, of protein (Kp 1,83 1.89 2,52 1.85 1.80 1,78 1,90
Phase ratio (R) 1,00 1,18 1,18 1,23 1,27 1,18 1,42
Re"%m&f;)mﬁ in top ¥ 93,0 04,0 94,0 93,6 84.0  94.0 95,6
Purif, factor " 2.50  Z.81 2,83 Z.31 2,60 2,58 2,09
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Table 2 Comparison of extraction resulis in two processes

Phase compesition

Type of propess*

Phase ratio R
Partition coeff, of ADH Ke
Partition coeff. of protein Kp
Recovery of ADH in top phase(%)Yt
Activity of ADH in top phase{u/ml)
Purification factor F

184 PEG~17% | 20% PEG-18% | 18%PEG-18%
(NH, )80, (NH,.} 850, (NH Y2804
1 I I I 1 |
1.08 1,15 1,48 1,85 1,07 1,00
18,5 18,0 18.3 13,1 10,4 13.8
3,20 2.06 2.83 2,34 3.561 3,567
95,0 94,8 96.4 95,6 91,8 93,3
100 173 80 90 102 153
1.468 2,67 2.17 2.20 1,66 2.87

* 1: Conventional process (extraction after disruption)
* T . Novel process (simultaneous disruption and exiraction)
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Simultaneous Cell Disruption and Aqueous Two—phase
Extraction for Separation of Alcohol

Dehydrogenase from Yeast

Xiu Zhilong Su Zhiguo
{Biochemical Engineering Laboratory, Dalign University of Techrology, Dalian 118012)

Aquecus two-DPhase extraction and cell disruption were combined and
performed simultaneously in a horizontal stirced bead mill (Dyno-mill)
for the separation of alechol dehydrogenase from yeast Seccharomyces
cerevisiae, Polyethylene glycol (PEG) 600 and ammonium sulphate were
used as the phase forming system, The advantages of the novel Drocess
included saving additional extractor and Processing time, and increasing
the enzyme activity due to the Drotective effect of the aqueous two-phase
during cell disruption, The resulting bomogenate was directly centrifuged
for phase separation, The cell debris was retained in the bottom phase,
More than 90% of aleohol dehydrogenase was partitioned into the top ph-
ase with the partition coefficient greater than 10 and the purification
factor greater than 2,

Key words Yeast alcohol dehydrogenase;cell disruptionsaqueous two-phase
extraction; Dyno-mill
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