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Elution Volume of Protelns in Hydrophoblc [nteroction Chromatography on TSKgel Phenyl-SPW
with 30 min Linear Grodient of Decreosing Amwonium Sulfote, Sodlum Sulfate or Potasslum
Phosphate Concentration

Protein Elution volume(mt)
Asmonium sulfate Sodium sulfate Potgssium phosphote
1.0M LESM 2.0M 1.0M 1.5M 2.0M 1.08 1.5M
Cytochrome-C 2,55 2.70 7.95 2,40 5.37 14.70 2.25 2.55
#yoglobin 3.39 8.07 15.50 4.20 15.18 20.40 2.85 7.50
Ribonuctease A 3.90 13.50 19.80 9.00 18.72 23.16 6.15 13.41
Lysozyme 11.85 20.10 24,69 17.94 2499 27.8! 14.58 20.70
«-Chymotrypsinogen 23.10 27.18 29,58 25.20 29.58 31.08 23.07 26.70
s-Chymotrypsin 26.70 30.06 32.10 28,86 32.28 33.39 26.22 29.49
were phed on TSKgel Phenyl-SPW(75 x 7.5 mm I.D.) at & flow rate of

1 ml/mis with 30 min linear gradieat of ammonium sulfate, sodium sulfate or potassiue
“bosphate concentration from 1.0. 1.5 or 2.0 M to 0 ia 0.1 M phosphate buffer(pk 7.0).
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Dependence of elution volume on the pH of eluent In hydrophobic
interaction chromatography of proteins on TSKgel Phenyl-SPW.

Column-size: 75 x 7.5 mm 1.D.

Clution: 30 min linear gradient of (NIl,);S0. concentration from 2 M to 0
in 0.1 M phosphate buffer

Flow rate: 1 ml/min  Temperature: 25°C

Detection: UV absorbance at 280 nm
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2 M amonium sulfote(pH 7.0} to 0.1 # phosphate buffer(pH 7.0) contalning 5 %
orgonic solvent.

Protein Elutlion volume (ml)

Buffer CH;OH  C,HSOR 150-CsH,0H  n-C HyOR  CH;CN
Cytochrome C 7.95 8.16 8.10 5.73 8.25 8.43
Myoglobin 15.54 15.15  14.55 11.8 === 15.15
Ribonucleose 19.80 18.90 18.15 1470 18.06 18.84
Lysozyme 24,69 23,16 21.90 18.18 22,35 22.50
a-Chymotryps Inogen 29.67 28,80 27.9%0 25.14 26.40 28.50
a-Chymotrypsin 32.13 30,15 27.90 25.1% 28.95 28.50
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Separation of crude ferredoxin NADP reductase by high-performance
hydrophebic interaction chromatography on TSKgel Phenyl-5SPW.

Column size: 75 x 7.5 mm I.D. Sample loading: 3 mg in 0.1 ml
Elutian: A, 60 min linear gradient from 0.1 M phosphate buffer containing 1.5 M
ammonium sulfate(pH 7.0) to 0.1 M phosphate buffer(pH 7.0)
B, 60 min iinear gradient from 0.1 M phosphate buffer containing 1.5 M
ammonium sulfate(pd 7.0} to 0.1 M phosphate buffer{pH 7.0) containing
10 v 2-propanol
Flow rate: 0.5 ml/min  Temperature: 25°C  Detection: UV absorbance at 280 nm
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Separation of commercicl lipoxidase by high-performance
hydrophobic interaction chromatography on TSKgel Phenyl-SPW.

Column size: 75 x 7.5 mm L[.D. Sample loading: 1 mg in 0.1 ml
Elution: A, 60 min linear gradient from 0.1 M phosphate buffer containing
1.5 M ammonium sulfate(pH 7.0) to 0.1 M phosphate buffer(pH 7.0)
B, 60 min linear gradient from 0.1 M phosphate buffer containing
1.5 M ammonium sulfate(pH 7.0) to 0.1 M phosphate buffer
containing 2 M urea(pH 7.0)
Flow rate: 0.5 ®l/min  Temperature: 25°C  Detection: UV absorbance at 280 ne
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Recovery of Proteins from TSKgel Phenyl-5PW Observed at Vorious
Flow Rates

Protein Recovery(%)
0.25 mi/min 0.5 ml/min 1.0 ml/min

Cytochrome-C 98 98 96
Myoglobin 97 78 66
Ribonuclease A 95 95 92
Lysozyme 101 104 97
Ovaibumin 97 96 88
a-Chymotrypsin 9y 88 78
Trypsin inhibitor 95 97 89
o-Chymotrypsinogen 94 92 83

Proteins of 0.5 mg each were adsorbed in 0.1 M phosphate
buffer containing 1.8 M ammonium sulfate(pH 7.0) and desorbed
with 60 min linear gradient of decreasing ammonium sulfate
concentration to O at a flow rate of 0.25, 0.5 or 1 ml/min.
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Recovery of Proteins from TSKgel Phenyl-SPW.Observed
with various Gradient Times

Protein Recovery(%)

1 min 30 min 60 min
Cytochrome-C 101 96 96
Myoglobin 101 84 66
Ribonucieose A 104 98 92
Lysozyme 92 95 97
Ovalbumin 110 106 88
a-Chymotrypsin 109 89 78
Trypsin inhibitor 100 95 89
a-Chymotrypsinogen 99 92 89

Proteins of 0.5 mg each were adsorbed in 0.1 M
phosphate buffer containing-1.8 M ammonium sulfate
(pH 7.0) and desorbed with 1, 30 or 60 min linear
gradient of decreasing ammonium sulfate coacentration
to 0 at a flow rate of 1 ml/min.
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Recovery of Proteins from TSKgel Phenyl-5PW Observed at Various
Ammonium Sulfate Concentrotions in Initial Buffer

Protetin Recovery(X)

0.5M 1.0 M 1.8 M 2.5M
Cytochrome-C 99 100 96 78
Myoglobin 98 a5 66 70
Ribonuclease A 101 99 92 98
Lysezyme 99 96 97 100
Ovalbumin 97 83 88 86
a-Chymotrypsin 97 70 78 90
Trypsin inhibitor 98 72 89 94
e-Chymotryps inogen 93 92 89 101

Proteins of 0.5 mg each were adsorbed ia 0.1 M phosphate buffer
containing 0.5, 1.0, 1.8 or 2.5 M ammonium sulfate(pH 7.0) and
desorbed with 60 min linear gradient of decreasing ammonium
sulfate concentration to O at a flow rate of 1 ml/min.
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Recovery of Proteins from TSKgel Phenyl-5PW Observed
at various pH

Proteln Recovery(%)

5.0 7.0 8.0
Cytochrome-C 100 96 95
Myoglobin -- 66 75
Ribonuclease A 95 92 99
Lysozyme 98 97 100
Ovalbumin 88 88 95
a-Chymotrypsin 90 78 86
Trypsin inhibitor 90 89 93
a-Chymotryps inogen 94 89 94

Proteins of 0.5 mg each were adsorbed in 0.1 M phosphate
buffer containing 1.8 M ammonium sulfate(pH 5.0, 7.0 or
8.0) and desorbed with 60 min linear gradient of

decreasing ammonium sulfate concentration to O at a flow

rate of 1 ml/min.
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Recovery of Proteins from TSKgel Phenyl-5PW Observed ot
Various 2-Propanol Concentrotions in Final Buffer

Protein Recovery(%)

0Zx 2% 5% 7 % 10 %
Cytochrome-C 96 101 100 96 97
Myoglobin 66 79 79 40 25
Ribonuclease A 92 97 98 100 95
Lysozyme 97 95 102 96 100
Ovalbumin 88 94 92 93 90
a-Chymotrypsin 78 91 92 95 84
Trypsin inhibitor 89 93 92 90 90
a-Chymotryps Lnogen 89 105 101 93 90

Proteins of 0.5 mg each were adsorbed in 0.1 M phosphate
buffer containing 1.8 M ammonium sulfate(pH 7.0) and
desorbed with 60 min linear gradient to 0.1 M phosphate
buffer(pH 7.0) containing O, 2, 5, 7 or 10 % 2-propanol
at a flow rate of 1 ml/min.
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Dependence of resolution on flow rate with constont gradient
time in high-performance hydrophobic {nteraction chromatogrphy
on TSKgel Phenyl-SPW.
Proteins were separated with 60 min linear gradient of
decreasing ammonium sulfate concentration from 1.8 M to O i
0.1 M phosphate buffer(pH 7.0).

a: myoglobin/ribonuclease b: ribonuclease/lysozyme

¢: lysozyme/s-chymotrypsinogen
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Dependence of resolution on flow rate with constant gradient
time in high-performance hydrophobic interaction chromatography

on TSKgel Phenyl-5PW.
Proteins were separated with 240 min linear gradient of
decreasing ammonium sulfate concentration from 1.8 M to 0 in
0.1 M phosphate buffer(pH 7.0).

a: myoglobin/ribonuclease b: ribonuclease/lysozyme

¢: lysozyme/a-chymotrypsinogen
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1 [ | 1 i | Dependence of resolution on grodient time in high-performance
0 30 60 0 30 60 hydrophobic interaction chromatography on TSKgel Phenyl-5PW.

Elution Time (min) Proteins were separated with 30 - 240 min linear gradient of
E—ﬁ decreasing ammonium sulfate concentration from 1.8 M to 0 in
0.1 M phosphate buffer(pH 7.0) at a flow rate of 1 ml/min.
a: myoglobin/ribonuclease b: ribonuclease/lysozyme
¢: lysozyme/a-chymotrypsinogen

Separation of o protein mixture by high-performance hydrophobic
intercction chromatography on TSKgel Phenyl-5PW,

Column size: 75 x 7.5 mm I.D.

Sample: 1. Cytochrome-C, 2. Myoglobin, 3. Ribonucleasg, 4. Lysozyme,
. a-Chymotrypsinogen, 6. a-Chymotrypsin

Elution: 60 min linear gradient of decreasing ammonium sulfate concentration
from 1.8 M to 0 in 0.3 M phosphate buffer(pH 7.0)

Flow rate: 0.5 ml/min or 1 ml/min

Temperature: 25°C Detection: UV absorbance at 280 nm
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Dependence of resolution on gradient time in high-performance

| 1 hydrophobic interaction chromatography on TSkgel Phenyl-5PW.
Proteins were separated with 30 - 240 min linear gradient of
0 0.5 1 decreasing ammonium sulfate concentration from 1.8 M to 0 jo
Flow Rate (ml/min) 0.1 M phosphate buffer(pH 7.0) at a flow rate of 0.5 ml/min.
..7 a: myoglobin/ribonuclease b: ribonuclease/lysozyme
c: lysozyme/a-chymotrypsinogen

Resolution

Dependence of resolution on flow rate with constant gradient
volume(60 mi) in high-performance hydrophobic interaction

chromatogrophy on TSKgel Phenyl-SPW.
Proteins were separated with 60 - 240 min linear gradient
cf decreasing ammonium sulfate concentration from 1.8 M to
0 in 0.1 M phosphate buffer(pH 7.0).
a: myoglobin/ribonuclease b: ribonuclease/lysozyme
c¢: lysozyme/a-chymotrypsinogen
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concentration from 1.8 M to 0 in 0.1 M phosphate buffer(pH 7.0)
_ a Flow rate: 1 ml/min Tempersture: 25°C Detection: UV absorbance at 280 nm

Separation of a protein mixture by high-performance hydrophobic
interoction chromatography on TSKgel Phenyl-SPW.

Column size: 75 x 7.5 am I.D.
Sample: 1. Cytochrome-C, 2. Myoglobin, 3. Ribonuclease, 4. Lysozyme
5. a-Chymotrypsinogen, 6. a-Chymotrypsin
Elution: 60 min or 120 min linear gradient of decreasing ammonium sulfate
concentration from 1.8 M to 0 in 0.1 M phosphate buffer(pH 7.0)
Flow rate: 0.5 ml/min(120 min) or 1 ml/min(60 min)
Teaperature: 25°C Detection: UV absorbance at 280 nm
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Dependence of resolution on ammonium sulfaote concentration in initial

buffer in high-performance hydrophobic interaction chromatography on
TSKge! Phenyl-5PW.

Proteins were separated with 60 min linear gradient of decreasing
ammonium sulfate concentration from 1'~ 3 M to O in 0.1 M phosphate
buffer(pH 7.0) at a flow rate of 1 ml/min.
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Separation of o protein mixture by high-performance hydrophobic interoction chromotography
on TSKgel Phenyl-5PW.

Column site; 75 x 7.5 wa I.0. 3
Sample: 1. C c. 2. 3. 4. Lysotpe, S. a-Chymotrypsinogen, 6. a-Lhymotsypsin
Elution : 60 min linesr gradient of (MH.);S0. concenctration from 1.0, 1.5, 2.0 or 2.5 M ta 0

in .1 M phosphate buffer(pt 1.0)
Flow rate: 1 ml/min s°C

w at 200 na(0,16 AUFS)
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Separation of o protein mixture by high-performance hydrophobic
interaction chromatography on TSKgel Phenyl-5PW.

Column size: 75 x 7.5 ma 1.D.

Sample: 1. Cytochrome-C, 2. Myoglobin, 3. Ribonuclease, 4. Lysotyme,
S. a-Chymotrypsinogen, 6. a-Chymotrypsin

Elution: 60 min linear gradient of decreasing ammonium sulfate concentration from
2 M to G or 75 min linear gradient of decreasing ammonium sulfate
concentration from 2.5 M to 0 in 0.1 M phosphate buffer(pH 7.0}

Flow rate: 1 ml/min Temperature: 25°C Detection: UV absorbance at 280 nm

4—3 HSLHAX

X-15ik. FBERE~D H 7 LR IDFEB PRI L ILHER
Thsr, #7544 XHT5X7.5mm DDA 7 6% 24
HELTHELITLoNER. A7 1FKDLEXY b,
==ty by caBtErmtbd 5,
Ll, BEY—2DBFRMNEVEC LS I EHEDLN
Re D&, DBERRBRTINLDIR, HF72%E
(THEDVEMLFRTHA 5,

1} 30 60 0 30 60
Elution Time (min)

B-15
separation of o protein mixture by high-performance hydrophobic
interaction chromatography on TSKgel Phenyl-5PW.
Column size: 75 x 7.5 mm I.D. or 150 x 7.5 ma 1.D.
Sample: 1. Cytochrome C, 2. Myoglobin, 3. Ribonuclease, 4. Lysoryme
5. a-Chymotrypsinogen, 6. a-Chymotrypsin
Elution: 60 min linear gradient of (NH,)2S0s concentration from 1.7 M to 0

in 0.1 M phosphate buffer(pH 7.0)
Flow rate: 1 mi/min Temperature: 25°C  Detection: UV absorbance at 280 nm
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