
---



9



11



1 2

n u



1 3



1 4



n



16



1 7

~
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Speed ofcentrifuge Relative centrifugal
spindle (revjmin) force (xg)

Radius in inches from centrc
ofcentrifuge spindle to  point

along tube or  bottle
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2 8



2 9



benzene

#fo\lion  exchanger

Strong cation exchanger

Weak cat ion exchanger

Strong anion exchanger

Hrak anion exchanger

d anwn-riiii

imberlite  IR 120

3io-Rsd AG  5 0

hwex  50

Zeocarb  225

imberlite IRC-150

lmberlite  IRA-401

Bio-Rad AG 1

hwex  1

4lnberlite  IRA-410

Bio-Rad AG 2

!hw?X 2

9mberliLe  IR-45

Bio-Rad AG 3

Oowex WGR

3owex 3



3 1

CH=CIi, CH=CH,

“6  +j$  - - - - -

CH-CH,

n



&lUDJion exchanger

Strong cation exchanger

Weak cation exchanger

Strong anion exchanger

Weak anion exchanger

it mmnxtk

Phospho-cellulose

Phospho-sephadex

CM-cellulose M?a

Cellex-CM

CM-sephadex

CM-sepharose

QAE-sephadex

Cellex T

Cellex D

DEAE-sephadex

DEAE-sepharose

0-CH,-CCH~--N(CH,--CH~)~
I

Cellulose

Sephadex

Cellulose

Sephadex

Agarose

Sephadex

Cellulose

::
“-7-O.

O-

0-cli-COO-

w-w,

0sCti-CH,-LH,-CH,

‘H

Cellulose

Sephadex 3 CHICH,NtHICH,CH,l,

Agarose -CH,CH,~HICH,CH,I,

OH

OH CH,OH

0-CH,-CO&
I

OH CH,OH

CM-celhhse

;U#I  2.15 l~~Rs~~ni~~Z?sUaslsbua~~  anion exchanger ldl4  DEAE-cellulose

Llaf.  I&R  cation exchanger adId  CM-cellulose

2. Weak ion exchanger ldU

- Cation exchange&!&l4 carboxymethyl(CM)

- Anion exchanger fffiH$  diethylaminoethyl(DEAE)



3 3



3 4

n



exclusion chromatography

Dextran

Agarose

polyacrylamide

&msnGh

-Sephadex  G 10

G 25

G 50

G 100

G 200

-Sephadex  S 200

s 300

s 300

.Sepharose  2B

4B

6B

.tBio-Gel A 5m

A15m

A.jOm

A150m

-tBio  - Gel P2

P6

P30

PI00

P300

t b&ViFMJfI%l  Pharmacia Biotechnology-  , uppsala , Sweden

~as~Wl(il~~~T~l~~na~a~l~

< 700

1000 - 5000

1500 - 30,000

4000 - 1.5x105

5000 - 6.0~10~

5000 - 2.5x105

10,000 - 1.5x106

20,000 - 8.0~10~

10,000 - 4.0x106

60,000 - 2.0~10~

70,000 - 4.0x107

10,000 - 5.0x106

40,000 - 1.5x107

lOxlO - 5.0x107

lOxlO - 1.5X108

100 - 1,800

1,000 - 6,000

2,500 - 40,000

5,000 - 1.0x105

60,000 - 4.0~10~

Bed Volume

2-3

2-3

4-6

15-20

30-40

ttt

ttt

ttt

ttt

ttt

ttt

ttt

ttt

ttt

ttt

3-4

7

11

15

30

; tt l&mlu

USl?MBio-Rad,Richmond,California,USA, Bed Volume L fh4L6Nl@l~%M!kJfJ  ml.?lti,~

gel ll!% 1 g. 1 h$,ti-I  1 Aod1&



3 6

F
2

M W  = 100,000 MW = 50 ,000 MW = 30,000

I- Total fluid volume

Eluate  from column (ml)

$ 2.18 MSNchromatogram  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  &d

GlL4 gel filtration M?il  exclusion chromatography



TWO or more  gel
containing tubes supported
between two  buffer Pools,

PAPER  OR CELLULOSE STRlP  FLECTROPHORESIS G E L  ELECTROPHORESIS

3& 2.19 IlSlJ  In$a\liJ'1I~sUo\ljIanTwsTWa%~  (Electrophoresis apparatus)

uuu?ifnsr~~~nsa4~ce.  gel
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Standnrds  Samole

fA)
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I O - ’  x M W




