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Comparative Studies on Protein Composition of Whey from Raw
and Pasteurized Milk by Polyacrylamide Gel Electrophoresis

Sok Namkung, Se-Hong Woo and Jong-Hoo Cho*
Seoul Health Junior College, Seoul Korea, *Chonbuk National University, Chonju, Korea

Abstract—Whey proteins in milk were analyzed by polyacrylamide gel electrophoresis and com-
pared with respect to electrophoregrams, densitograms and concentrations of whey proteins
in raw and market milk classified according to 3 kinds of pasteurization by low temperature
long time, high temperature short time and ultra-high temperature short time.

Relative composition of major whey protein constituents such as bovine serum albumin, a -
lactalbumin and 8 -lactoglobulin in raw milk were 3.71:11.44:84.85 and not affected by low tem-
perature long time and high temperature short time pasteurization, even though there were
the tendencies of some declining in the actual concentrations.

But by ultra-high temperature short time pasteurization compositions of whey protein were
changed to 0: 64.75: 35 in which reflected the disapprearance of bovine serum albumin and the

extensive decrease of g -lactoglobulin.

Storage of low temperature pasteurized milk at 5°C resulted in a slight decrease of a-
lactalbumin an §-lactoglobulin, but storage at 25°C did not make any changes until 3rd days

of storage.

Most of whey proteins in high temperature short time pasteurized milk were not affected
during storage at 5°C and 25°C, but bovine serum albumin and o -lactalbumin diminished in

2-3 days of storage.

Whey proteins of milk treated with ultra-high temeperature were not affected during storage
at 5°C and 25°C except a slight decrease of o -lactalbumin in 2nd day of storage at 5°C.
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Fig. 1. Electrophoragram and densitograms of whey protein of bovine milk seperated by pelyacrylamide gel
electrophoresis.
RM: raw milk, LT; low-temperature pasteurization,
ultra-high temperature short-time pasteurization, SA; serum albumin, a-La; e-lactalbumin, B -LgA; 8-
lactoglobulin A, g-LgB; g -lactoglobulin B.
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Table 1. Concentrations of whey protein of raw and pasteurized milk

Methods of | No. of Concentrations (ug/mi)
ot bovine
Pasteurization | Sample corum albamin | @ -Lactalbumin | g-Lactogiobulin A | g -Lactoglobulin B | Total
Raw milk 20 |Mean | 284.30 876.20 4290.58 2209.65 7660.73
SD 108.03 369.48 1632.84 980.50
% 3.71 11.14 56.01 28.84 100
LT 20 |Mean | 272.13 886.76 4455.91 2247.39 7862.19
SD 91.03 323.54 1326.03 879.90
% 3.46 11.28 56.68 28.58 100
HTST 20 |Mean | 22592* 853.49 3564.57 2128.92 6772.89
SD 79.77 278.55 944.02 816.53
% 3.34 12.60 52.63 31.43 100
UHST 20 |Mean 0** 590.08 197.67** 123.53* 911.28*
SD 0 171.88 58.39 59.56
% 0 64.75 21.69 13.56 100
* Significantly different from raw milk (p<0.05).
** Significantly different from raw milk (p<0.01).
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Fig. 2. Retention rate of whey protein by various pasteurization.
RM; raw milk, LT: low-temperature pasteurization, HTST; high-temperature short-time pasteurization,
UHST; ultra-high temperature short-time pasteurization.
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Table 2-a. Changes in concentrations of whey proteins during storage of bovine milk treated by low temperature

pasteurization
Temp. of Duration of Concentration (ug/ml)
storage storage Bovine serum ) )
> (days) albumin a -Lactalbumin | g -Lactoglobulin A | g8 -Lactoglobulin B
0 272.13 886.76 4455.91 2247.39
5°C 1 279.10 854.06 4023.69 1909.08
2 270.84 689.95 3325.20 1052.26*
3 264.40 362.03* 2097.71* 666.35*
25°C 1 279.28 857.66 2466.94 1800.10
286.49 544.14 3106.30 1067.26
313.57" 628.06 3276.15 1316.21
* p<0.05

Table 2-b. Changes in concentrations of whey proteins during storage of bovine milk treated by high temperature

short time pasteurization.

Temp. of Duration of Concentration (ug/ml)
storage storage Bovine serum ) . .
(days) albumin a -Lactalbumin | g -Lactoglobulin A 8 -Lactoglobulin B
0 225.92 853.49 3564.57 2128.91
5°C 1 189.19 538.83 4351.14 2023.42
2 193.68 519.48 3702.40 2103.03
141.42 448.81 3007.28 2161.44
25°C 1 171.17 396.39 4073.81 1631.53
96.68* 412.56 2201.89 1422.87
96.43* 210.34* 2911.88 1341.02
* p<0.05
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Table 2-c. Changes in concentrations of whey proteins during storage of bovine milk treated by ultra high

temperature short time pasteurization.

Temp. of Duration of Concentration (ug/ml)
storage storage Bovine serum )
(days) albumin a -Lactalbumin | 8 -Lactoglobulin A | g -Lactoglobulin B
0 0 590.08 197.67 123.53
5°C 1 551.37 213.58 182.67
282.90* 126.71 190.66
3 274.90* 113.65 148.39
25°C 1 0 561.89 193.40 163.54
368.64 291.12 150.79
290.24 263.74 272.03
* p<0.05
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