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Studies on the Packing Method of TOYOPEARL (Part 1)
Packing by the Gravity Method

Takashi KITAMURA
Takao MATSUDA
Akihiko SUENAGA
Hidekatsu HORIKIRI

A gravity packing technique has been studied for TOYOPEARL gel HW-55 type, a typical gel of

TOYOPERAL series developed for high performance gel filtration chromatography. For the evaluation of

column performance, the resolution of standard proteins such as bovine serum albumin and myoglobin

was used.

Column performance was affected by several packing factors including hydrostatic head, solvent, gel

slurry concentration, and temperature. For a series of columns with diameter 16-90 mm used in our ex-

periments, the range of conditions suitable for packing was found to become narrower with a decrease

in column diameter.
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Fig. 1 Gravity packing method
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Fig. 5 Dependence of the resolution on
hydrostatic head
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Fig. 7 Relation between the relative elution
volume and hydrostatic head
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rate and hydrostatic head

DT, BELHECOWTER L, I, AR
2.2cm, X 60cm DOFFAHTFTLAERANC, BWiEk
210 cm TfFie o7, Table 1 R 4°C, 25°C TFK
BLAh 5 a2\, 25°C CoORIERERY R,
ZOREPLHE LML S, BUWREOTIE T,
FIEVESELS fo b H 5 atEEOREN R BRE, 20
&N, BEOENMREIC X - TELLIERKERC
BrHEZTWBHEEBELZBND, LichoT, BEh—E
THNITEREY B T3 H0BHED A 5 s %H 5
ho o bbbhois
2) BIEHRE

Wiz, TREDZBEIC >\ T L3 L1, Table 2
ZIRE 26°C THIEL-» 54D 4°C, 25°C kT 5
MERARE T THAMEREC Y > Th 5 AR -
Twb, ZORRE, BHOMERR, »AFATo
SR TRT AIECRECEEY B2 5 Lic L - Tl
CHLOLHERTE S,

HAEEMEE IO B0 56, WERECHHYZT 2
PARJRE e HIB Tl A WRE THOREA 1T 5 HH B LS R

(46 )

YO




“2y 3oy

®

TOYOPEARL 0 FHc DLW TORE (5 1#) 127

0 5 10 15 20 25
Measuring Temperature (C)

Fig. 10 Dependence of the resolution on measuring
and packing temperature
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Table 1 Effect of packing temperature on column performance
Packing Flow Rate T e,
Packing Temp. 2 N(TP/F)
e (mf/hr. cm?) Va/Vo Vm/Vo | Resolution |~ — ——j—m -
“c) Intial Final B.S. A ‘ Myoglobin
[N — i e -
25.0 85.0 27.9 1.41 1.58 l 1.60 1,140 ! 1,980
4.0 64.5 19.0 1.38 1.54 1.24 780 l 1,370
Gel: HW-55F
Gel Bed: 2.2 ¢cmID x60 cm
Head: 210 cm
Slurry Conc.: 30%V/V
Measuring Temp.:25°C
Measuring Flow Rate: 13.2 m4/hr. cm?®
Table 2 Effect of measuring temperature on column performance
o N (TP/F)
Measuring Temp. Va/Vo Vm/Vy Resolution ————— — —
°C) B.S. A i Myoglobin
25.0 1.41 1.58 1.60 1,140 1,980
4.0 1.43 1.62 1.24 590 1,140
Gel: HW-55F )
Gel Bed: 2.2 cmID x 60 cm
Head: 210 c¢m
Slurry Conc.: 30%V/V
Packing Temp.: 25°C
Measuring Flow Rate: 13.2 m4/hr. cm?
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Gel : HW-55F

Head : 210cm

Slurry Conc. : 30%V/V

Packing Temp. : 25T

Effluent Volume : 3.0X Column Vol.

Column : 1.6em ID X 60cm Column ! 2.2cmID X 60cm Column ; 4.4em IDx 60cm
Flow Rate : 13.2ml/hr.cm? Flow Rate ! 13.2ml/hr.cm? Flow Rate : 13.2ml,/hr.cm®
Measuring Temp. : 4°C Measuring Temp. : 4T Measuring Temp. : 4C
Resolution : 1.06 Resolution © 1.24 Resolution : 1.23

I [ 1 I
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Fig. 11 (1) Examples of chromatograms of different column sizes ,

Gel : HW-55F

Head : 240cm

Slurry Conec. : 30%V/V

Packing Temp. : 25C

Effluent Volume : 3.0X Column Vol.

Column ; 1.6cmID X 90cm Column : 2.2cmID X 90cm Column : 4.4emID X 90cm
Flow Rate : 13.2ml/hr.cm® Flow Rate : 13.2ml/hr.cm? Flow Rate : 12.9ml/hr.cm®
Measuring Temp. : 4C Measuring Temp, : 4°C Measuring Temp. : 4C
Resolution : 0.99 Resolution : 1.49 Resolution : 1.45
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Fig. 11 (2) Examples of chromatograms of different column sizes
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Gel : HW-55F
Head : 210, 240cm
\ Slurry Conec. : 30%V/V
Packing Temp. : 25C
O Effluent Volume : 3.0 X Column Vol.

QO Column Length 60cm
@ Column Length 9cm

25
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Fig. 12 Dependence of flow rate on inner
diameter of column
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Fig. 13 Relation between relative elution volume
and inner diameter of column
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Fig. 14 Relation between packing flow rate and
ratio of effluent volume vs. column
volume
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Table 3 Performances of columns packed by gravity pabkmg method without reservoirs
\ Equ:p Slurry & Imtlal Packmg Flow I | | Theoretlcal Plate
1 2
Ofmenl Head Solvent | Column Rate (m¢/hr. cm ) Va/Vo | Vu/V, Resolution| ™" Number TP/F)
Exp.\ Packing| (ecm) [Temp. (°C) Condition Imtial [ F:nal . B.S. A Myoglobm
0 A 210 25 Slurry 85.0 27.9 1.43 1.62 J 1.24 590 J 1,140
1 ! A 100 60 Slurry 60.5 19.0 1.41 1.59 1.06 490 | 830
2 | B 160 60 Slurry 77.6 27.4 1.42 ] 1.60 1.24 610 I 1,140
3 B 160 60 Solvent | 124.5 | 23.2 1.44 1.64 1.28 590 1,000
4 B 160 25 Solvent | 122,3 | 23.2 1.40 ( 1.58 1.13 540 970
5 B 110 60 Solvent 100.0 14.5 1.41 1.59 1.18 590 1,070
10 *A 240 25 Slurry 87.0 | 29.9 1.39 1.55 0.99 340 560
11 *B 240 60 Solvent | 213 28.9 1.40 1.57 1.22 450 780
PTackin;Condition Meas_uring Condition,
Gel Bed: 2.2 ¢mID x 60 cm Flow Rate: 13.2 m¢/hr. cm?

Slurry Conec.: 30%V/V Temp.: 4°C

Temp.: 25°C

Solvent: 1/15MP. B.S+0.1 MKClI
Effluent Volume: 3.0 x Column Vol.
*Gel Bed: 1.6 cmID x 90 ¢cm
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