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B E HRZE(PEG)/EHNHIEE (Reppal PEQ)FKMEK EW L L ANE PO EHhEE
THER BN (PGK) #1 84 A8 1 i B 121G (GAPDH) . PGK 7 DM ¥ GAPDH £ TAI Y ¥
BO% RL b, R RO T B decanter) FE S5 4b 28 5148 WY, 850 X B A% (separator) 5 ML 7K
R R AEM AR . B L BA MR SRR ) B RO S A

SR BOK AR, B R, B W, 4 R

Bl E AN KAEEREEEY(PEG)/H B Y (dextran) (8 & #1 PEG/ER K &,
PEG/#: ik Z B IR A FEE Ak, HBYM/ BENE AL PEG/EERES
WM AR, EEEREE PEG/dextran BB ZE A KNG, BRFESEAZFTHTR
T HILFKIBEERYHAHED, 4 23601, PEG/Reppal PES 1§ & A% %, R PEG/
dextran f& Z A< 4 1/8, B i & W] fE BUAC PEG/dextran h & . #& R EHF 5% A PEG/
Reppal PES {f & )\ # & Elﬂﬁ}%’f’ﬁ&ftﬁ%ﬁszﬂ iR A (PCK), B e Hm s i 4 5
(GAPDH) K45 5,

L ARForE

1.1 ##

PEG4000 4 & E Serva 7% 7 7= &, Reppal PES200 U\frﬁ‘l Reppe Glykos AB 7]
% . PGK fll GAPDH 7 HEEF (S FHLA ) A Serva A F] 7 i, HEEMEE MHBRATH A
&, HoAth th 370 E A A
1.2 BRENSEQEEMNE

EESG BN E R Bradford %, MAMEZE I HNTWEER. PGK EERHA
Bergmeyer 8 58, 404 ;0. Lmol/L = Z BEME-HCl 2 W13 (pH7.6), Smmol/ LMgSQ,,
0.5mmol/L. EDTA, 1.1mmol/I. ATP, 6émmol/L 582 H 8 PGA, 0.2mmol/L NADH,
4u/ml GAPDH. GAPDH 7&¥ 4 #7 # B AL BE PGA #KE 4 3mmol/L I GAPDH A 7u/ml
PGK B4, H A PGK 24T AH R .
1.3 EIEYEEHE

O BRI R TRF R TR A THFRE.,
LT 199554 3 F 22 HgEl.
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10g MRS, MIA 40ml F 1. 5mmol/L 2-Fi % Z B 1 25mmol/ L B8R 2 i (pH
7.6)s FEO~4TC THH 2h, MR EE B W, '
1.4 PEG4000 ZHiFMineE

ZES)IRI BN 9% B PEG4000{50 % ), A 2mol/L HCL ¥ pH #) 6.1, itk 2
~Smin, BRI B0, TE/NVEUBE AR IR ST B, B Sorvall. RC. 5B B.04L7E 5000r/ min B L
10min, FX AR 43 BB, [E W 53 55 decanter( Westfaliz, Germany ), fEEHEF 106L/h, B8
M 6704 ¢/ nin, AT IR SR 2R 5E 2 15/ min.
1.5 JAKMBERSE PGK 1 GAPDH

-~ LERF A 12% (W/W)PEG4000, Reppal PES4% (W/W), [ 7& i &
i S 60% . A lmmol/L NaOH B E| pH7.0, ## Smin. 78/ B 48 4 B 0, % H
Sorvall. RC. 5B B.UHLAE 50001/ min T 8540 10min. 757U 5 5 (40g) B, 5 B Separa-
tor {e-Laval, Sweden), ¥ 8 7E 125000/ min, #EEE 20L/h,

2 'L't "7[_1- % Ej Tz_j— 1@

2.1 PEG4000 %Bﬁéﬂﬂﬂﬁ%

MEEPEREEL T RS LHEEES, WS ERR T BFRERL
), RS, RFRY, ST A S000r/min B0 20min, F A A B, T B AR R R
HT0% (R 1. HFESEE PN PEG, KPR R HME SR, % 3000r/min T 80
Smin @A BE AR A HAY, % PEGA000 HEE N 9% i, FTIE S0% M2 M.

F#1 TEFEMDREDEREEHLEE
Table 1 Comparison of different methods to recovery enzymes

Homogenate Without floceulation With flocculation
PGK Specilic activity - 0.29 0.30 1.72
/u.mg!
Recovery/ % 7 100 68 80
GAPDH Specific activity 0.31 0.33 1.6
. o]
Recovery/ % . 100 71 76

pH X 8E HIRE A #00, pH 1%, REAREME, 8 pH<S. 5 if, PGK RaE,
i pHIER 6.0 X4, '
2.2 PGE4000/Reppal PES & &4 B PGK $1 GAPDH

EF - LIER A PEG4000 1 Reppal PES, 0] JE i, PEG4000/Reppal PES 3% 7K
FM& & . Reppal PES #2 FE 4 B8 4 BC AR ¥ W R K, 3% Bl 4% Reppal PES

PEG4000 # BEXt PGK Il GAPDH 438 B mi 1k, W 1 BTR. 2% PEG4000 ¥ E A
12%f, PG 7E L AHNCES, GAPDH 78 T M AV L 8 i 15 51 85%, iX 32 8] PGK # GAPDH
FILAF AU AR R o B, BT 363 B8 PGK #1 GAPDH HLRHIAE, i F #f0H
T L
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2.3 PEG4000 RFHIRFEE MR KX

AE FARARER B R 2 A B B R et 6 B 3 11 ( decanter) o Decanter B 55 RS i 55 50N
R AL NSRS A B A AL, BB XA BREEDMEBER. BERAMESY
B IERSEE L, R HEREARBANHEALSER Mo Decanter 7 B RN 2
FRR o

LIRESEOEA FEWIENGRE) RN 0, SRR 10710/ h, 535 # 67241/ min,
HUURBEHE % £ 3 2 151/ min. PGK #1 GAPDH W 241 5 78% 1 81%, ik il 4k &
(PGK B 75% , GAPDH £ & 74 % ) {F,
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Fig.1 Effect of PEG 4000 concentration on partition of enzymes
1. Recovery of GAPDH in bottom phase, 2. Recovery of PGK in top phase, )
3. Specific activity of PGK in top phase, 4. Specific aciivity of GAPDH in bottom phase
F 2 Decanter BEARHHE

Table 2 Precipitation with decanter

Pressure Feed rate Bowl speed Rotation Temperature PGK activity  GAPDH activity
© /MPa /Lh! /e mint difference /T fus . mi? Jurml?
Jremin’?
0.5 108 6704 15.2 42.3 1.62 6.1
0.0 107 6724 15.1 28.9 9.7 8.9
0.0 107 6721 10.7 27.7 9.8 8.7

#F*3 Separator HEIE

2.4 WAKIEEERLTIEHCK

Table 3 Efficiency of separator

KA ‘l}ﬁ B % Separator 43
BAGKARE R BOEPIFNTE

Regulation screw / mm  Feed rate / L-hEfficiency / %

12.5 20 o8 MEFH FRL SN,
13.5 30 99

Sew= Pr— ((1- Po/{1+ V,)) X 100%
13.5 30 99.5 o= Pr /{ o)

Pr RAHR T, A

BUE AN, SRR EM, Po=100%. Py NEMEH R, EHRAKE TS, &
NI IRA, Pp=100% . V; H#ER P E P AEATRIFRIA L. Separator 7B AR 3 BF
f'ﬁ:\‘o .
LEFEEMAS DT BAR A 13, Smm B, B E 999% UL L, Mt PGK 7E _EAEW
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E 83%. MTiEF) PGK #1 GAPDH 4 By B .
3 #i#

FIFH PEG4000/ Reppal PES MUK 4 F& 7 B 246 4k PGK #1 GAPDH & Al 17 #.
HEAKEFEENA PEGA000 BB F RIUERBSRES. BFE S LEH
FHIA PEG4000 F1 Reppal PES ¥ B AHIR £, 24 hi A PEG4000 ¥ ¥ 35 12%, Rep-
pal PES, Reppal PES # 5 % 4 % 0f, PGK 76 _E #1402, GAPDH 7& T A 0 3 7E 80 % LA
LB T ESEMER. BN LR B R E S R S

B FXTARERE ALY ARG (GEF) KA R F R, ELHE, 8
B#] H.Hustedt 1 G.Johansson T B EE AR LGS, EHELE
FiWE,

2 F X W
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Isolation of Phosphoglycerate Kinase and Glyceraldehyde Phosphate
Dehydrogenase by PEG4000/Reppal PES Aqueous Two Phase System

Tan Tianweir  Shen Zhongyvac
( Department of Chemical Engineering, Tsinghua University, Beijing 100084)

Abstract A process to extract and to purify phosphoglycerate kinase (PGK) and glyceraldehyde
phosphate dehydrogenase (GAPDH) from soy bean was studied. The PEG4000 was added into the
homogenate to floccuiate cell debris and to precipitate most of the inactive proteins. The PGK and
GAPDH could be pruified 5 times in this step with the recoveries of more than 75% . The PGK was
isolated from GAPDH with PEG4000/ Reppal PES aqueous two phase system. The recovery of PGK
in the top phase and that of GAPDH in the bottom phase were up tp 85% . The scale up of the pro-
cess was carried out by a decanter and a separator.

Key words  Phosphoglycerate kinase, glyceraldehyde phosphate dehydrogenase, agueous two

phase, purification
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