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Isolation of whey protein and hydrolysis pattern of whey protein by

proteolytic enzyme
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Abstract : The aim of this study was to introduce a simple method for isolation of a-lactalbumin, B-lactoglobulin and
bovine serum albumin from cow's milk, and peptides produced by enzymatic hydrolysis of a-lactalbumin, B-lactoglobulin
and bovine serum albumin with alcalase. Whey protein were precipitated from whey by ammonium sulfate and, o
-lactalbumin and f-lactoglobulin were isolated using Hi Prep 26/60 Sephacryl S-100 column gel filtration chromatography.
Bovine serum albumin and B-lactoglobulin were isolated by Mono-Q 5/50 GL column anion exchange chromatography
of the 50% Ammonium Sulfate-supernatant. Isolated whey proteins were hydrolyzed by proteolytic alcalase. Tricine
SDS-PAGE and reverse-phase HPLC analyses revealed that almost hydrolyzed all the o-lactalbumin, B-lactoglobulin and
bovine serum albumin with alcalase. Molecular weight of various peptides derived from alcalase hydrolysate were small

molecular weight than 3.5 kDa.
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Table 1. Operation condition of HPLC.

protein C18 (4.6x250 mm)
1 mL/min.

A : 0.1% TFA (distilled water)
B : 0.1% TFA (acetonitrile)

40min(linear gradient)

Column

Flow rate
Elution solution

Elution time

20 uL (2 mg/ml), non-hydrolysates
20 uL (5 mg/ml), hydrolysates

214 nm

Injection volume

Absorbance




Myoung Soo Nam / Isolation of whey protein and hydrolysis pattern of whey protein by proteolytic enzyme
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Fig. 1. (a) Gel filtration chromatography of precipitate of whey protein treated with 50% ammonium sulfate. (b) SDS-PAGE of the
different steps in the purification of whey protein. M: Molecular mass of standard proteins in the range from 10 to 250 kDa. Lane
1: Precipitate after treatment of 50% ammonium sulfate. Lane 2 to 6: Fraction of gel filtration chromatography (Hi Prep 26/60,
Sephacryl S-100 column). Lane 7: B-globulin. Lane 8: o-albumin. Lane 9: Bovine serum albumin.
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Fig. 2. (a) Anion exchange chromatography (Segmented gradient) of peak 2 from gel filtration chromatography of precipitate. (b)
SDS-PAGE of the different steps in the purification of whey protein. M: Molecular mass of standard proteins in the range from
10 to 250 kDa. Lane 1: Precipitate after treatment of 50% ammonium sulfate. Lane 2 and 3: Fraction of anion-exchange
chromatography of gel filtration chromatography peak ). Lane 4: Bovine serum albumin. Lane 5: a-albumin. Lane 6: B-globulin.
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Fig. 3. (a) Anion exchange chromatography (linear gradient) of supernatant of whey protein treated with 50% ammonium sulfate.
(b) SDS-PAGE of the different steps in the purification of whey protein. M: Molecular mass of standard proteins in the range from
10 to 250 kDa. Lane 1: Supernatant after treatment of 50% ammonium sulfate. Lane 2 to 4: Fraction of anion-exchange chromatography
(Mono Q HR 5/50 column). Lane 5: p-globulin. Lane 6: a-albumin. Lane 7: Bovine serum albumin.
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Fig. 4. Tricine gel of whey protein (WP) and o-LA hydrolyzed
by alcalase at 40C (1:100, v/v). M: Standard marker, 1: Whey
protein 2: Whole whey protein hydrolyzate, 3: 3.0 kD above
hydrolyzate of WP, 4: 3.0 kD below hydrolyzate of WP, 5. a
-LA, 6: Whole hydrolyzate of o-LA, 7: 3.0 kD above hydrolyzate
of a-LA, 8: 3.0 kD below hydrolyzate of a-LA.)
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Fig. 5. Tricine gel of BSA and B-LG hydrolyzed by alcalase
at 40C (1:100, v/v). M: Standard marker, 1: BSA 2: Whole
BSA hydrolyzate, 3: 3.0 kD above hydrolyzate of BSA, 4: 3.0
kD below hydrolyzate of BSA, 5. B-LG, 6: Whole hydrolyzate
of B-LG, 7: 3.0 kD above hydrolyzate of B-LG, 8: 3.0 kD below
hydrolyzate of B-LG.
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Fig. 6. Whey protein hydrolysate by alcalase in ratio 1:100 (v/v)
for 180 min separated by centricon. (A) Hydrolysates (B) Above
3.0 kD hydrolysates (C) Below 3.0 kD hydrolysates
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Fig. 7. BSA hydrolysates by alcalase in ratio 1:100 (v/v) for 180 min. (A) BSA (B) Hydrolysates (C) Above 3.0 kD hydrolysates
(D) Below 3.0 kD hydrolysates.
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Fig. 8. o-LA hydrolyzate by alcalase in ratio 1:100 (v/v) for 180 min. (A) a-LA (B) Hydrolysates (C) Above 3.0 kD hydrolysates
(D) Below 3.0 kD hydrolysates
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Fig. 9. 3-LG hydrolyzate by alcalase in ratio 1:100 (v/v) for 180 min. (A) B-LG (B) Hydrolysates (C) Above 3.0 kD hydrolysates

(D) Below 3.0 kD hydrolysates
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