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SUMMARY
(FEQ%F)

In order to isolate and purify the biologically active
a-lactalbumin(a-La) from the cheese whey, bovine milk was
centrifuged and defatted. Thereafter casein was precipitated with
IN HCl and separated from the whey. The obtained whey was
concentrated about 20 folds by  ultrafiltration. And
B -lactoglobulin(B-Lg) was hydrolyzed with trypsin at 35°C for 1
h. The hydroyzed whey protein was electrophoretically identified.
The isolated a-La content was measured by HPLC and the yield
was about 0.25g/1 milk.

a-La was hydrolyzed by addition of pepsin and trypsin at
37°C for 3 h. The sample was precipitated with TCA,
centrifuged and filtered. The obtained a-lactorphin was analyzed
by HPLC and the yield was about 6.42mg/g a-La.
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Milk
!
Centrifugation(5000rpm,4°C for 20min)
|
Skim milk
! pH 46 with 1IN HCI
Reaction at 37C for 10min
| cooling at 4C for 1h
Centrifugation(5000rpm,4C for 30min)
!
Supernatant
| screening with 45mm sieve
Acid whey
i
Ultrafiltration(UF)
!
UF retentate
! pH 20, NaCl 7%(w/v)
Centrifugation(15000rpm, 4C for 30min)
!
precipitate
! pH 80 ~9.0 with 1IN NaOH
Addition of trypsin to protein{1/1000, w/w)
!
Reaction at 35C for lh
!
Enzyme inactivation at 60°C for 3min
l
SDS-PAGE, HPLC, Gel filtration

Figure 1. Separation and purification of @ -La from milk.
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Table 1. Purification conditions of a-La from milk

by gel filtration

Gel type : Sephadex G-100
Eluent : 0.IM Tris-HCI
(with 0.5 N NaCl, 10mM NaNjs, pH 7.0)
Flow rate : 0.9 ml/min
Sample : trypsin-treated UF retentate
Sample volume : 4ml
Void volume : 60mi

C-column : 16cm x 92cm
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4. 1A% A 2etEIHIHHPLC)
Aol JBAEHE YB3 93l Protein-Pak™ 125 &
HE At 83 mzoEaRduS ¥ 29 g 202 AAsAL

Table 2. Analysis conditions of a-La from milk by HPLC

Instrument : HPLC with Waters
Column : Protein-Pak™ 125
Mobile phase : 0.IN KHoPO4«pH 7.0)
Flow rate : 0.8m¢/min
Wavelenghth : 280mm

AUFS : 05

Attenuation 116

Chart speed ¢ 0.5cm/min

Injection volume : 5042

5 UR-FEGRY & At
FH25E adlel £33 £, A dHR-JEATUY ¥
& HPLCS| peak W3& BLEAS peak WA w3 A4
9t
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2.0

1.5

Abs L., 1.0

0.0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Fraction number
Vo Vi

Figure 2. Sephadex G-200 column chromatography
of trypsin—treated UF retentate
a, ¢ : no peak by SDS5-PAGE
by : mixture of 8-Lg and a—La
byt a-la

Vo : void volume, Vi : total volume
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Figure 3. SDS-PAGE patterns of fractions by gel filtration
using Sephadex G-100
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Fig 3. (continued) SDS-PAGE patterns of fractions
by gel filtration using Sephadex G-100
A lane 1 ; mixture of BSA, A-Lg and a-La
lane 2 ; trypsin-treated UF retentate
lane 3~8 ; fraction 1~8
B. lane 1~10 ; fraction 9~18
C. lane 1~10 ; fraction 19~28
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Abs A
(280 nm)

I, 3T

k*~‘>T(min)

Fig 4. HPLC chromatograms of standard a-La(A) and
trypsin-treated UF retentate with pH 2.0,

NaCl 7%(w/v)(B)
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T, <9
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7
12,
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17.1516- 62
20. 16
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24. 86

 RT(min)

Fig 4. (continued) HPLC chromatograms of standard a« -La(A)
and trypsin-treated UF retentate with pH 2.0,
NaCl 7%(w/v)(B)
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20ml of 0.3% a-La solution(0.01M HCI. pH 2.0)

and 300ul of 0.1% pepsin solution{water)

!
Proteolysis at 37°C for 3h, mixing
l
Cooling in ice bath, 5min
l
Adjustment of pH to 8, 100mg of NaHCG3 and 2M INaOH
{
Addition of 300ul of 0.1% trypsin solution{water)
i
Proteolysis at 37°C for 3h, mixing
i
Cooling in ice bath, Smin
{

Precipitation of proteins using TCA, ca. 3ml of
50% TCA, final volume 25ml

!
Centrifugation, 4°C, 15,000rpm, 20min

l

Filtration using a 0.45 pm microfilter

Fig 5. Separation scheme of a-lactorphin by proteolysis

with pepsin and trypsin from a-La.
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Table 3. Analysis conditions of a-lactorphin by HPLC

Instrument : HPLC, waters

Column : Resolve 5 ul Sperical C18 (3.9mm x 150mm)
Buffer A : 0.1% TFA in H,O

Buffer B : 0.1% TFA in CH3;CN
Gradient : 0-30% B in 35 min. linear
Flow rate : 0.8ml/min

Detection : 280 nm

AUFS : 005

Attenuation : 16

Chart speed: 0.25 cnm/min

Sample volume : 25ul
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Figure 6. Chromatogram of standard a-lactorphin
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Abs
(280nm)

Figure 7. Chromatograms of hydrolyzed a-La
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