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C 2. BRURER. ERAESHESARIR
R LR o B S BR L2 B D BBk W,
ANZAEE(W/ W) E4CHE 1. 5mmol/
LEDTA)50mmol/L, pHS., 0% B 2 i ik
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Fig,1 The effect of pH on partition coeffici-
ent, activity recovery,purification fold,
volume ptoportion of fop phase to bo-
ttom phase for glycerokinase
W-WpAHBE The composition of liguid
-lignid  two-phase¢y W,/ W)y: g 2. = (PEG
aooo) 1o, BE gk K-PO, 16, NaCl o, smif
B Crude extract 1
—- #EFEYH K(Partition coeificient)
ee - -o WEHEY RActivity recovery)
Xxe=x i P(Purification fold)
e——o k., F#ERzE VB/VT (Bottom
phase volume:top phase volume)
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:-'“ (D) 9BENEMNERSHRNKT
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&0 a.'s 70 ;?"5 5.0 58 E-EBKHMAELAN L, THAPAER W F
mez pHm-ﬂgz;mmg;ﬁﬁm;ﬁc, ® 1 SLEHB W, HEEMNERERRET

Fi

By, oA R L, THERZENER
g.2 The effect of pH on partition coeffici-
ent, activity recovery, purification fold,
volume propertion of top phase to boi-
tom phase for p-glycerophosphafe de-
hydrogenase '
V- A EAE The composition of liquid-
liguid two-phase(yy W,; W), % zz=#((PEG
d000) & B E#HK-PO, 15, NaCl o, 4%
# Homogenate 10 BEHRE 1. Legend is
as in figure 1

/K Ew P VB/VT
12p /o 1.2
. '\
[~}
twh ./ e 00] 10
5t 304 8 0.8

4t T~ 44 4 0.4

55 70 5.5 8.0 &S
pH
s pHisto S EaR AR, BHEHE, B
f/E b, FTHAERZBHES

Fig,3 The eifect of pH on partition coeffic-

ient, activity recovery, purification fold,
volume proportion of top phase to bot-
tom phase for diaphorase
Wi-wBAMER The composition of liquid
liguid two-phase (4 W/ W), B 2—#(PEG
gooo) 8, B @i K-PO, 10,NaCl o, g%
g% Homogensate 10
B EE 1 Ledend is as in figure 1
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FeiY. Ae-HMBEREI SIS, M
ROFEREWHMN, 8BS RETHPE 1/K,
R.P %% VB/VT ¥k, MAHMESES X
DHLEBNS, SEmmESE s R
&, BARTESTATH, NEHME
BRI B 592,4% K 16% BEFETHE

WISREARE (E4, ESME6) .
L& Rz P vpsv
i 3.0 3.0
&l 1004 2.5
o ?{\ 80{ 2.0
di 1151 1.5
2t h_____ Tt~ 40 10
i T, 0.5

0.6 1.2 (8 2,4 3.0 3.8
‘Crude extract{W./ W )

B MEREEHEHTREEIERYE. ERE
f, BRAHRERL. THERZEHNEN
Fig.4a The effect of the amousts of ciude ex-
_ {ract on partition coefficient, activity
recovery, purification fold, volume pr-
aportion of top phase to bottom phase
for glycerokinase
WA E The composition of liguid
liquid twe-phase (% W/ W), Rz _m(PEG
soun) 10, BB edk K-PO, 15, pHs,o0
EE M 1 Legend Is as in figure 1
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/K Rg P VB/VT
. 3.0
5r 1004
™~ _ 304
x N .
4F 801
EAY
\ v
3+ \\ 601 201 1.59
P .""-.__
2} A Y S
o 2 104
1} \*-—-..\“ 0{
\.

2] 12 18 24 -30
Homogenate (W/W %)

s N¥EMRMe-HhERRENIERYE, REEW, # 8 %
REE, THRERZENEW
Fig,s The eifect of ihe amounts of homogenate on partition coefficient,
activity recovery, purification fold, volume proporiion of iop ph-
ase to bottom phase for g-glycerophosphate dehydrogenase
B-wEAkdAR The composition of liquid-liquid two-phase¢ W,/ W),
#mz.=m (PEG ¢oo0) &8, Bk K-PO, 15, pH 7.5
KARAMA 1, Legend is as in figure 1

Rg P VB/VT

1,51
1004 104
804 B9 .04
8- ¢
M 44 0.5
24 2

4 8 12 16 20

Homogenate (W/W %)

He SEHEMBHOMERSEEREN. FHER. BA¥RER
k. THERZERSER

Fig,s The effect of the amounts of homogenate on partition
coefficlent, activity recovery, purification fold, volu-
me -propottion of top phase to botiom phase for
diaphorse

w-EEAxEal The composition of liquid-liguid two-phase

(U W/Wy, Rz=® (PEG s000) 2, BRI K-PO, 10,

pH 7.0 ‘

EPAE 1, Legend is as in flgure 1
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H7 AeRRENEEEBIRRE, San
. BERRR L, THERZ BYBH
Fig,7 The effect of NaCl concentration on
partition coefficient, activity recovery,
purification fold,volume proportion of
top phase to botfom phase for. glycer-
okinase
WA AR The composition of liguid-
-Liquid two-phase (YW, Wy, 3 z-®(PEG
6000) 10, BWE 4 K-PO, 15, MEH % Cru-
de extract 2, pH &.0
E#HFAE 1 Legend is as figure 3
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<
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. i 2
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B SURBIMBERTo-H Ol R B WA R A,

WREY, RayREL, FTHEARZ LY
Em

Fig.g¢ The effect of NaCl concenmiration on
partition coefficient, activity recovery,
purification fold, volume proportion of
‘top phase to bottom phase for a-glyce-
rophosphate dehydrogenase

B-REptk A B The composition of liguid-
liguid two-phase¢yy W, Wy, Ez—® (PEG
s000) 8, @k K-PO, 15, 4% Hom-
ogenate 10, pHs,s

MAaH 1 Lagsad is a5 figure
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#0.2mol/L. 50, 1mol /1. FH i 8 B F.ds
AR T AP /KR, PEVB/VT 4
Bil%4,5, 78%, 1.75.1.8518, 60% 3%
1.6, BN7EIER, PG B S T A, 4 &
BREMSERER. EREMHBo-HH#R
REER, SAFRMEETSREEN&ES
BEWMHERDE (E9) .

1 ¥4 Rg P VBAT
10y 160 2,
8t so{ 44 L8
8t 60 1.2
4t 4 24 0.8
2t 20 0.4
I 0.‘1 0'3 0:5

NaClimol/L)

WMo SEmENLNEELERE. BEd,
RARRE L, THERZ LWL
Fig.o The effect of NaCl concentration on

partition coefficient, activity recovery,
purification fold, volume proportion of
top phase to bottom phase for diapho-
rase
 WE-W AR & The composition of liguid
liquid two-phase (% W, W) % z.—% (PEG
s000) 8, mm#H#& K-PO, 10,
s % Homogenate 10%, pH 7,0
E#EE 1 Legend is as figure 1

(m) WAEFCMERExSHNRNR

B L0 R R, W BRI
- RER S ERL/K R
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SHET, YFEMEERI% (W/W) &
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/K R P VIO/NT

&0 \ KO0 ‘.01
&8 - ¥y

LGk o 6
0,84
T4t 40+ 4.

.21 204

O.Ll O.lS U.IS 0,l?
) Aceton
B WEASLNABIRAYR, FHEER. By
BRRLE, THHSZIEME
Fig,10 The effect of acetone on partition co-
efficient, activity recovery, purificati-
. on fold, volume proportios of top ph-
ase fo bottom phase for diaphorase
M- KA R The composition of liquid-
liquid two-phase (% W/Wy, %z m(PEG
go0o) 8, HE sk K-PO, 10, sy Hom-
ogenate 10, pH 7.0
BHAE 1 Legend is as {igure 1

(H) SERAHBRE, o-HihijE
Fie S 2% o L 6 BR B B T - T LK M R
EIFRT pH, WENDSNE., 8k

1 AEOHE o HHRRESHEONE

B - Bk AR R RS
Table 1 The compositions of liguid-liguid two

-phase extraction systems for purifi-
cation of glycerokinase, g-glyceroph-
osphate dehydrogenase and diaphorase

T A8 0T AL T b
The compositions of two-phase
- systems(y% W/ W)

Enzymes Ny | W

Gt osia i atyic o

- a eto-

extract | o B 4 e |
R
Clycero- 2 14 15 1,1 6.0
kinase |
a- H g : |
[N I |8 15 | 6.5
GPDH, ‘ !
LB R | i
Diapho-; 20 | g 10 0.5 '0.5 {7,0
rase : P

1

GPDH (g-glycerophosphate dehydrogenase)

R K IR N RS . o~
R X0 LR T - T30k 4 B
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B—RRBRAR N, SHELTRERSE
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PELE R B, SLIL 4 I B T B RS A
~BAKAR SRR S B A S
) pH S HRE R RN R, B
LR R K A 40 B BRI 2B 1K A b
1,

2, AR R TP AL L3 g B 4
L 5% 40, B IS 7 B & b TR R 2 th38
BB, BE SRR AL B3R,
iR{EAbertsson P, A BIEH:Y, N4
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JESEEE, TR S0 0 UL S e T B
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PURIFICATION OF GLYCEROKINASE, 2~-GLYCEROPHOS-
PHATE DEHYDROGENASE AND DIAPHORASE BY USING
LIQUID-LIQUID TWO PHASE EXTRACTION

‘Bian Zuning Zhou Jinyao Xu Jindi Hu Yinshv Xiong Zhenping
(Shanghal Institute of Pharmaceutical Indusiry, Shanghai)

The influences of pH,quantity of homogenate,concentration of NaCl and

acetone on the distribution éeefﬁciéﬁt, volume proportion of top phase to
bottom phase, activity recovery and separation efficiency were studied, The
optimum conditions of liquid- hquid two phase extractmn for vepara‘tmg glycaro—
okinase ,w-glycerophosphate dehydrogenase and diaphorase from. ,homc)genates
of Bacillus stearothermophilus cells,rabbit muscle and porcine heart are descri-
bed,
The advantages of our procegses to extract glycarokmase ¢-gly~ceropho=
sphate dehydrogenage and diaphorase have been shown as folloWS
1. High' recoveries of enzyme activity, 90%,95% and 70% ’ respectively
were obtained, 2, Betteﬁ‘ seﬁaratian efficiency; over 3—4 folds juf pur'ifiéat—
ion, 8. As enzyme could be remained in the bottom phase {phosphate rich

phase), and it is eas:s}r to connect the enzyme solution to the following pur-

ification steps without additional separation of PEG from. solution,
Key words

Liduid-liquid two-phase - extraction; the comgositions of two-phase systemss
glycerokinases «-glycerophosphate dehydrogenase; diaphorase
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