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Scaling-up of Liquid Chromatography Columns.
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Simple and convenient methods for predicting optimum conditions of gel filtration chromatography (GFC)

and ion-exchange chromatography (IEC) from the experimental results obtained with small columns are

presented and their validity is confirmed experimentally.

applications have been successfully carried out:

On the basis of these methods, the following two

i ) Separation of two standard proteins on a GFC column.

fi ) Separation of p-galactosidase on a large seale on a IEC column.
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Fig. 1 Typical elution curve in isocratic elution.
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Gel  :TSK-GEL TOYOPEARL HW-55
Eluent :0.2M Phosphate buffer (PH 6.8)
Sample : BSA[2.0mg/cm?] + Myoglobin[0.5mg/cm?]
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Fig. 2 Experimental relations between HETP
and Flow rate for BSA and Myoglobin
on TSK-GEL TOYOPEARL HW-55.
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Fig. 3 Experimental relations between HETP
and Flow rate for BSA and Myoglobin
on TSK-GEL G3000SW.
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Separation pattern of G-Galactosidase
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Table 1 Experimental conditions.

D z v g GH
(mm¢) | (mmL) | (me/min) | (Mol/mB) (Mol)
14 150 1 [2.1X107%| 0.029
108 300 60 |1.8X10°5| 0.029
310 400 500 [1.6X107%| 0.029
600 400 1,600 [4.3x10°7| 0.029

Purification of Commercial G-Galactosidase
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Column Dimension Injection Volume

a. 600mmI.D.X40cm a. 40000ml
b. 310 40 b. 10000
c. 108 30 c. 1000
d 14 15 d. 7

Sample : Crude B-Galactosidase 1 wt % Soln.

Fig. 9 Chromatogram of B-Galactosidase in ex-
perimental conditions.
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Fig. 10 Column construction
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Solvent : PW

Sample 5% Acetone, 184ml

Flow rate : 97cm/hr

Fig. 11 Effect of port numbers

( 50 )

T

e




BEIn= bS5 T74—RAH T DR — LT v 7 (FD1) 51

RN, BB L RN LB B, BT
LOBERFTIIZOMR LcWEOEN 2 EE L 210 h
Bl b, MARZOBRIC OV TIREHIERICEL
ONZRVWEIBTTE LT /N&L Tz L 2L L
7z

(2) K- rEoBst

RIZBH—Hh 2B 212 DOROERFETH BN, &
WA T LHh0EH S LTRPLLFE- TS Th D
TENBEBIZEMTELY, V7L KREL LS
B, DWH T AL R— P TRVWOD, B
TRONDISIZHEIR— P THBEALETBRROVLO
e Vo IERIERRAT B, ’

Fig. 11 3Rkl K- M EEE3ES L3 K— b
OUREIEHERTH S, 2O LEY 1 F— FOBEIX
B THMARRAR A F2EBREhsDIXLT, 3
F— FOBEE, FhFhOF— FoORhOERKICR
WTHEAR— FOFBIC X VENBREL TV B D & H#
Bl TNXVYHEDD T AiEdhR 1 K- FE Lz,
(3) YHIFLEENEE

T LOREBIZ OV TIZTIER I 2 B Lo R5t»
LD, DEEINIEEOHE TL b2 EE7E
BixERRCRRIC LV ERSNTY, ERIRET S
EVS I TANRRNEIIEH T AARY 2 — LD
FEH e EBECTETE 2BENLEL L5,

Fio, TREBRIERTOBEI TN BT B2 v
b, EEIRES Z AOBICBEESNTWSZ &2, BHF)
ThY, 2OBEHENEBHIEBESGCTRTHRTESE
ERLELR D,

EEZELADRES 5 5 600 mm ¥ CoOEMER

Photo 1 Commercial columns.

LR L EHRT L, ZOmEMmAEE Photo 1 (TR,
6. % & 9]

B EE#HT 2L

1) BSLART—NAT v TOEKRE %25 8EE, WL,
FOEDOMEA R YU RFE S L — Fiz oW TIRE L1220
IR L7,

2) V=75V v b MORr— ATy FICBEAL B
e, Thbbs/uwvbg—vrkarbuw—A LA
B AR EFLEMHR LIz,

3VAT =T v FLEMBOLnh S5 ABERETL
A2 600 mm £ CON F b EEaabRT Lz,

4) Dlhig kvl & 65,0005 0EH O Rr—
T v ZE— 0 LFEWFIE TRV ATREA & & 25T
Lz,

7. 8 Hb Y (I

B m< NI 574 — TR FDOERLDBRE LI
M2z L THEN, LFEAIMEOEDNSWHEDS
B - BB ATTRRBIC L, BERERIERM Rzl
WEIZBWTRZOESEEIRD 2 L SBRTRZS
EVWHFIERD D, ZORMEEIILAL, XvEER
DEEMT A 2 BFERHEADOME, KRESHS X T A
DHAEOMIL B BT LIS RBEETH D, SHBIC
BIN2FBRP L, BEBHEEREZEZLTH
3. BIBIZAT— AT v 7HEROERIZEE L THisE %
Wiz FnW izl B KT 3o |IUAR B — LA Bz L
3

X 53

1) BAMRE ; “TRTAH (BER), REFER,
1978.

2) J.C. Giddings, K. L. Mallik; Anal. Chem, 38, 997
(1966).

3) WAE—, kEFHE—; “BELY, £63%”, p.
471 (1985).

4) WARE—, EEgE -, “BI8EMLFE THEKIPASE
4”7, SK317 (1984).

5) S. Yamamoto, K. Nakanishi, R. Matsuno and T.
Kamikubo; Biotechnol. Bioeng, vol. 25, p. 1373,
p. 1465 (1983)

6) S. Yamamoto, M. Nomura and Y. Sano; Pro-
ceedings of World Congress M of Chemical
Engineering (Tokyo), vol. I, p. 988 (1986)

( 51)



