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(16x3 mm), 15732 buffer A(20mM Tris-HCI, pH 7.3)2} buffer B(buffer A+1 M NaCl)S A3t} &% o542 Buffer
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Abstract — a-lactalbumin and (-lactoglobulin in whey proteins were separated by HPMC(High Performance Membrane
Chromatography) and GFC(Gel Filtration Chromatography). The separation mechanism of HPMC was anion-exchange, and
the stationary phases were anion CIM(Convective Interaction Media) DEAE and QA disks(16x3 mm). Two types of mobile
phase were used, buffer A(20 mM Tris-HCI, pH 7.3) and buffer B(buffer A+1 M NaCl). The optimum mobile phase and oper-
ating condition were buffer A/Buffer B=100/0-30/70 vol%, gradient time 1 min, 30/70-10/90 vol%, gradient time 2 min. In this
experimenta condition, a-lactalbumin and B-lactoglobulin were separated within 5 min a a mobile phase flow rate of 4 mi/min. In
GFC, characterized by size exclusion, water in isocratic mode and water with TFA in gradient mode were utilized as mobile
phases. Separation of the two whey proteins was performed better by HPMC than by GFC.
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Table 1. Molecular masses and isoelectric points for whey proteins
Protein Proportion of skim Concentration in Proportion of total whey | soelectricpoint Molecular
milk protein(%) whey(g/l) protein(%o) (pl) mass
[B-lactoglobulin 7-12 30 50 5.35-5.49 18,300
a-lacalbumin 2-5 0.7 12 4.2-45 14,000
Immunoglobuling(IgG) 1933 0.6 10 5.5-8.3 150,000-1,000,000
Bovine serum abumin 0.7-1.3 03 5 513 69,000
Proteose-peptone fraction 2-6 14 23 4,100-40,800
Total whey proteins 15-22 6.0 100
TH3]. B-lactogloblin & EHYE| Wk X}x|51aL o]9f EkASl 2 Holntol =), bioglass(thsA FAtE®REl), 22|32 Z2[AE- H=rt
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A3 272852 a-lactabumin®} B-lactoglobuling Sigmadi|A] -
31T, 0|40 = Tris(base)= J. T. Baker(USA), NaCle 5-9k5}3}
ol )5kt GFCOIA buffer® AH&-8F TRA(Tri-Fluoroacetic Acid)
= SigmabiiA], s Evte] EF2 YitslstoA sttt SFRTE
749k H=Z (Divison of Millipore, Waters)2} L& (HA-0.5 um, Division of
Millipore, Waters)E- ©]-8-3tf oj=}gh F0f| A-&-3t3Att.

2-2. Ag717]

2-2-1. Convective Interaction Media(CIM)

1340 2= BIA Separations(Slovenia A HoiA )8 JAo] 16 mm,
717F 3mm3l Monolithic Convective Interaction Media(CIM)Q1 DEAE
(ciethylaminoethyl), QA(quetemary aminge- AMS-319132, A& poly(glydidyl-
methacrylate-co-ethyleneglycol dimethacrylate)o]t}.

2-2-2. Gd Filtration Chromatography(GFC)

GFOM| A% A2 Phenomenex(USA) AH0HX] 1 8F PolySep-GFC-P
seriesE AMSA L, o7 EHA17) 5x10* 2E < PolySep-GFC-P3000
(300%7.8 mm)& A1-8-311 ).

2-2-3. 8k 3}

3ol 3} A== Amicon 8400(USA) modelS AR, ZEj= B
ZF5F 10,000} 30,0002 AH8-3FSTh HPLCE Watersi 2| 600E H=
(multisolvent delivery system), 490 UV-visble tunable wavelength
absor-  bance(280 nmz 24), Rheodyne 5% 71(50 pl sample loop),
dlolE] A7 A|2=E-& Chromate(ver. 3.0, Interface Eng)E AF-3151t).
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QA diskS 20 2 ARSI AL, 0532 buffer A(TrisHCI, pH 7.4)
2} buffer B(buffer A+1 M NaCl)E ARSI o549 |32 4ml/
mine. 2 A33l ) Disks of2EE % hosuingdl 732t HPLCO|
sl ARE3IAT GFOUIME & 100%2 o) edog AMgsle W
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Fig. 1. Separation of a-lactalbumin and B-lactoglobulin by HPMC.
(Buffer A/Buffer B=98/2-0/100(vol%), gradient time of 0.83 min, 0/
100-10/90(vol %), gradient time of 1.5 min, column CIM disk: QA,
injection volume of 20 pl, flow rate of 4 ml/min)
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Fig. 2. Separation of a-lactalbumin and B-lactoglobulin by HPMC.
(Buffer A/Buffer B=100/0-30/70(vol%), gradient time of 1 min, 30/
70-10/90 gradient time of 2min CIM disk: DEAE+QA, injection
volume of 20 pl, flow rate of 4 ml/min)
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Fig. 3. Separation of a-lactalbumin and B-lactoglobulin by GFC.
(GFC-P 3000, water 100%, flow rate of 1 mi/min)
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Fig. 4. Separation of a-lactalbumin and B-lactoglobulin by GFC.
(Buffer A/Buffer B=70/30-40/60(vol%), gradient time of 15 min,
40/60-5/95(vol%) gradient time of 20 min, flow rate of 1 ml/min)
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Fig. 5. Separation of a-lactalbumin and B-lactoglobulin by GFC.
(Buffer A/Buffer B=70/30-35/65(vol%), gradient time of 15 min,
35/65-10/90(val %), gradient time of 15 min, flow rate of 1 ml/min)
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