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4 (4- digits balance ) Mettler-Toledo,
Switzerland.
( magnetic stirrer / hot plate )
lka Labortechnik, Germany.
(pH meter) ~ MP 220 Mcttlcr
Tolcdo, Switzerland.
(centrifuge)  Kubota 5100 Kubota corporation,
Japan.
(spectrophotometer)  Spectronic 20 Genesys
Spectronic Instrument, USA.

(water bath shaker) ~ XY-80 ltochu
corporation, Japan.
( peristaltic pump) 505 Watson-Marlow Limited.
England.
3 (HCL) ! BDH
Laboratory, England.
(H,P04) Lipton Manufacturing Chemists, England.
(TCA) Merck, Germany.
(NaOH) Merck, Germany.
(BSA) Fluka, Switzerland.
1000(PEG 1000) Dow
Chemical, U.S.A
(KHPO4 Young Jin Chemical
Limited, Korea
(KHZPO4 Young Jin Chemical

Limited, Korea
(azocasine) Sigma, Germany.
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hold up = HaHc 4.2

Hd
43.15 characteristic velocity ( 0)
4312
(r2 )
1
(100, 140 180
)
sparger (90 ) 0
4316
43.1.3
100-200
4312
432
1
4 (.12 3 ) (3042
) 1000
441 (Raja , 1994)
pH 105 01 0.9 15

0.2 1
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4421 Tris-HCl 0.1
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500 4
4423 10
50 ' 200
500
4
443 ( Bradford, 1976)
01
15 250 5
15 595
3
33.29
60.87
0.01 10

0,02 040608 10
0, 0.02, 0.04, 0.06, 0.08

01 15 0.1, 0.08, 0.06,
004,002 0
250 5
) 595
3
| ( )
444 ( Bradford, 1991)
250 250

0.1 9% 50

85 100

1000

Whatman 1 250
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