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Quantitative Analysis of Complicated Casein Hydrolysates
by High Performance Size Exclusion Chromatography

YU Yanjun QI Wei HE Zhimin
Enzyme Technology Laboratory Chemical Engineering Research Center
Tianjin University Tianjin 300072 China

Abstract The enzymatic hydrolysates of casein are so complicated that there has no effective
method for quantitative analysis. On the basis of membrane separation and high performance
size exclusion chromatography HPSEC standard peptides with different relative molecular
mass ranges were prepared and the linear relationships between mass concentration of the
standard peptides and the corresponding peak areas were established. Consequently mass con-
centration of the different hydrolysates at different reaction time can be accurately calculated.
The combination of chromatography and membrane separation is of great importance to the
quantitative analysis of the complicated hydrolysates which can be also applied to the other
macromolecular systems such as carbohydrates.
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Chromatograms of hydrolysates and peptides with different relative molecular mass

ranges prepared by membrane separation

a. hydrolysates of casein by trypsin for 90 min b. retentate of membrane with 100 000 relative molecular mass cut off c. permeate
of membrane with 100 000 relative molecular mass cut off d. permeate of membrane with 10 000 relative molecular mass cut off.

1
Table 1 Mass concentration of the hydrolysates
at different reaction time g/L
Reaction Insoluble Soluble substances’ Total mass
time/min  substance' A B C  concentration®
2.5 2.89 2.28 2.01 2.89 10. 07
5 2.41 2.15  2.24  3.28 10. 08
10 1.68 1.98 2.24 3.28 10. 08
20 0.96 1.77 2.59 4.94 10.24
40 0.78 1.61 2.52  5.15 10. 06
60 0.69 1.47 2.55 5.19 9.90
90 0.71 1.29 2.66 5.25 9.91

1 not hydrolysate obtained by high-speed centrifugation.
2 A M,60400 -150000 B M, 11300 -60400 C M, <

11 300. 3 initial concentration of casein was 10 g/L.
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Fig.2 Curves of mass concentration of hydrolysates
vs reaction time
For A B C see Table 1.
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