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Elution Volume of Proteins In Hydrophoblic Interaction Chromatography on TSKgel Phenyl-SPW
with 30 min Linear Gradient of Decreasing Amionium Sulfate, Sodium Sulfate or Potassium
Phosphate Concentration

Protein Elution volume(ml)

Ammonium sulfate Sodium sulfate Potassium phosphate

1.0M 1.5M 2.0M 1.0M 15HM 2.0M 1L.OM 1.5M4

Cytochrome-C 2.55 2,70 7.95 2.40 5.37  14.70 2.25 2.55
Myoglobin 3.39 8.07 15.60 4,20 15.18 20.40 2.8 7.0
Ribonuclease A 3.90 13.50 19.80 9.00 18.72 23.16 6.15 13.41
Lysozyme 11.85 20.10 24.89 17.94 24.99 27.8l 14.58  20.70
a-Chymotryps inogen 23,10 27.18 29.58 25.20 29.58 31.08 23.07 26.70
a-Chymotrypsin 26,70 30.06 32.10 28.86 32,28 33.39 26.22 29.49

Proteins were chromatographed on TSKgel Phenyl-SPW(7S5 x 7.5 mm I1.D.) at a flow rate of
1 ml/min with 30 min linear gradient of ammonium sulfate, sodium sulfate or potassium
Shosphate concentration from 1.0. 1.5 or 2.0 M to 0 in 0.1 M phosphate buffer(pH 7.0).

2—12 BEERDPH

X-11k, AEERDOpH%22.5—8.03 T&{L3 ¥ T 5
Py MNERET L o RHFOEHEORLE~DPHOD
HEBIOLTRIALIERTH S, I THCIRRART
. BHE~OPHOBER ZNR ERS v o7,

Lyl BB7 0730t )y F—aTidpHS.0LIT T,
X, a-¥%E M) Y/ —Frrita-FEDN) T UOTR,
PH2 5L THEHEY R - T 210D, SEEIHE L
£a, 2D, REHCL - Tk, WEEOPHP & £
AL oT, SHEPWRHRAGADH B,

40 T T T |

a-Chymotrypsin

— a-Chymotrypsinogen
S gl TN
Lysozyme
%’ :Z:§>_Q=Q:g: Ovalbumin
3> | Ribonuclease |
= 20 _o___o_,__,,o/yo—’ Myoglobin
=
3 /0/0/0/
o
= 0 kb -
w L | | |
2 4 6 8 10
pH of Eluent

Dependence of elution volume on the pH of eluent {n hydrophobic

interaction chromatography of proteins on TSKgel Phenyl-5PW,
Column size: 75 x 7.5 mm I.D.
Clution: 30 min linear gradient of (Nll,);SO, concentration from 2 M to 0
in 0.1 M phosphate buffer
Flow rate: 1 ml/min  Temperature: 25°C
NDetection: UV absorbance at 280 nm
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2 M amonjum sulfate(pH 7.0) to 0.1 M phosphate buffer(pH 7.0) containing 5 %
organic solvent,

Protein Elution volume (ml)
Buffer CHyOH C,HOH  1S0-CyH,OH n-C,HgOH  CH5CN

Cytochrome C 7.95 8.16 8.10 5.73 8.25 8.43
Myoglobin 15.54 15.15 14,55 11,85  =---- 15.15
Ribonucleose 19.80 18.90 18.15 14.70 18.06 18.84
Lysozyme 24,69 23,10 21.90 18.18 22,35 22,50
a-Chymotryps inogen 29.67 28.80 27,90 25.14 26.40 28.50
a-Chymotrypsin 32,13 30.15  27.90 25.14 28.95 28.50
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Separation of crude ferredoxin NADP reductase by high-performance
hydrophobic interaction chromatography on TSKgel Phenyl-5PW.

Column size: 75 x 7.5 mm I.D. Sample loading: 3 mg in 0.1 ml
Elugion: 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(pH 7.0) to 0.1 M phosphate buffer(pH 7.0) containing
10 % 2-propanol
Flow rate: 0.5 ml/min  Temperature: 25°C Detection: UV absorbance at 280 nm
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Separation of commercial lipoxidase by high-performance

hydrophobic interaction chromatography on TSKgel Phenyl-SPW.

Column size: 75 x 7.5 mm I.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 ml/min  Temperature: 25°C  Detection: UV absorbance at 280 nm
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Recovery of Proteins from TSKgel Phenyl-5PW Observed at Various
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
Ovalbumin 97 96 88
a-Chymotrypsin 94 88 78
Trypsin inhibitor 95 97 89
o-Chymotrypsinogen 94 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 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-5PW Observed
with Various Gradient Times

Protein Recovery(X)

1 min 30 min 60 min
Cytochrome-C 101 96 36
Myoglobin 101 84 66
Ribonucliease 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 concentration
to 0 at a flow rate of 1 ml/min.

BREDL.8MD L OM~D2 7Y = v Mgt 21Tk -
REFOFRERTH 595, EHERUNEIL, FHEPEL L5
CLIZH T, X, Z9¥ 2y MY E» S KB ICL
o T, Ml s EmERT, L2 > T, KR
EHRE L L A5, ME L2 TP = PEFHORE
ECEETILEND S,

3—2 BHEOVHMREE

#- 5 BEBERIE~OEBER OV L IRE D%
BEMMLILRERTDH 5, VI KLIRE®0.5—2.5M
TELZE T, ZNTNDREL L OM~DZIFY 2
MEBERITE o IERTIX, WIIIREREOMECL 5
— MR I BN R 6 s o 1,

&®-5

Recovery of Proteins from TSKgel Phenyl-5PW Observed at Various
Ammonium Sulfate Concentrations in Initial Buffer

Protein Recovery(Z)

0.5 M 1.0 M 1.8 M 2.5M
Cytochrome-C 99 100 96 78
Myoglobin 98 95 66 70
Ribonuclease A 101 99 92 98
Lysozyme 99 96 97 100
Ovalbumin 97 83 88 86
a-Chymotrypsin 97 70 78 90
Trypsin inhibitor 98 72 89 94
«-Chymotrypsinogen 93 92 89 101

Proteins of 0.5 mg each were adsorbed in 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

Protein 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-Chymotrypsinogen 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 at
Various 2-Propanol Concentrations in Final Buffer

Protein Recovery(Z)

07z 2% 5% 7% 10 2
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-Chymotrypsinogen 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 0, 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 constant gradient
time in high-performance hydrophobic interaction chromatogrphy
on TSKgel Phenyl-5PW.

Proteins were separated with 60 min linear gradient of
decreasing ammonium sulfate concentration from 1.8 M to O in
0.1 M phosphate buffer(pH 7.0).

a: myoglobin/ribonuclease b: ribonuclease/lysozyme
c: lysozyme/a-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 O in
0.1 M phosphate buffer(pH 7.0)

a: myoglobin/ribonuclease b: ribonuclease/lysdzyme
c: lysozyme/a-chymotrypsinogen
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Separation of a protein mixture by high-performance hydrophobic
interaction chromatography on TSKgel Phenyl-SPW.

Column size: 75 x 7.5 mm I.D.

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

Elution: 60 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 or 1 ml/min

Temperature: 25°C Detection: UV absorbance at 280 nm
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Dependence of resolution on flow rate with constant gradient
volume(60 ml) in high-performance hydrophobic interaction

chromatography on TSKgel Phenyl-5PW.

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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Separation of a protein mixture by high-performance hydrophobic
interaction chromatography on TSKgel Phenyl-5PW.

Column size: 75 x 7.5 mm I.D.
Sample: 1. Cytochrome-C, 2. Myoglobin, 3. Ribonuclease, 4. Lysozyme
S. 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)
Temperature: 25°C Detection: UV absorbance at 280 nm
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Dependence of resolution on gradient time in high-performance
hydrophobic interaction chromatography on TSKgel Phenyl-SPW.

Proteins were separated with 30 - 240 min linear gradient of
decreasing ammonium sulfate concentration from 1.8 M to O in

0.1 M phosphate buffer(pH 7.0) at a flow rate of 1 ml/min.
a: myoglobin/ribonuclease b: ribonuclease/lysozyme
c: lysozyme/a-chymotrypsinogen
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Dependence of resolution on gradient time in high-performance
hydrophobic interaction chromatography on TSKgel Phenyl-5PW.
Proteins were separated with 30 - 240 min linear gradient of

decreasing ammonium sulfate concentration from 1.8 M to O in

0.1 M phosphate buffer(pH 7.0) at a flow rate of 0.5 ml/min.
a: myoglobin/ribonuclease b: ribonuclease/lysozyme
c: lysozyme/a-chymotrypsinogen
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Separation of a protein mixture by high-performance hydrophobic
interaction chromatograchy on TSKgel Phenyl-5PW.

Column size: 75 x 7.5 mm I.D.
Sample: 1. Cytochrome-C, 2. Myoglobim, 3. Ribonuclease, 4. Lysozyme
S. a-Chymotrypsinogen, 6. a-Chymotrypsin
Elution: 30 min or 60 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: 1 ml/min Temperature: 25°C Detection: UV absorbance at 280 nm
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Dependence of resolution on ammonium sulfate concentration in initial
buffer in high-performance hydrophobic interaction chromatography on
TSKgel 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 a protein mixture by high-performance hydrophobic Interaction chromatography

on TSKgel Phenyl-5PH.
Column size: 75 x 7.5 mm I.D.
Sample: 1. Cytochrome C, 2. Myoglobin, 3. Ribonuclease, 4, Lysozyme, S. a- Chymlry‘psmugon e a<Chymotrypsin
Elution : QD min linear gradient of (NH.);SO. concentration from 1.0, 1.5, 2.0 or 2.5 M

n 0.1 M phosphate buffer(pN 1 o)
Flov rate: 1 ni/min ion: UV

Elution Time (min)

at 280 nm(0.16 AUFS)
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Separation of a protein mixture by high-performance hydrophobic
interaction chromatography on TSKgel Phenyl-5PW.
Column size: 75 x 7.5 mm 1.D.
Sample: 1. Cytochrome-C, 2. Myoglobin, 3. Ribonuclease, 4. Lysozyme,
5. a-Chymotrypsinogen, 6. a-Chymotrypsin
Elution: 60 min linear gradient of decreasing ammonium sulfate concentration from
2 M to 6 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
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Separation of a 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 mm I.D.
Sample: 1. Cytochrome C, 2. Myoglobin, 3. Ribonuclease, 4. Lysozyme
S. a-Chymotrypsinogen, 6. a-Chymotrypsin
Elution: 60 min linear gradient of (NH4)2S04 concentration from 1.7 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
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