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Process investigation on selenium-protein from selenium-enriched tea by

repeated freezing and thawing alkali extraction
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Abstract: Orthogonal test was carried on, choosing four factors: liquid-
solid ratio, alkali concentration, extraction times and temperature, three
levels to optimize the extracting technology of selenium-protein, on the
basis of single factor experiments. Through this test, a series of related
coefficients about alkaline extraction assisted by freeze-thaw method were
optimized. The optimum extraction technological conditions were obtained
as follows: NaOH solution 0. 1 mol/L, solid-liquid ratio 60 : 1
(V @ m), extracting temperature 70 ‘C, extracting time 3 h ,and ex-
tracting times twice,. Under these conditions, the extraction ratio of sele-
nium-protein was 60. 93% , the purity of which was 52. 07%. The resul-
ting crude protein was further purified by ethanol precipitation. The a-
mount of selenium-protein in obtained product was 78. 26 % , and the loss
rate of protein during purification was 7. 21%.
Keywords: selenium-enriched tea; selenium-protein; freeze-thaw method;
alkali extraction
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Figure 1 The standard curve of protein
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Figure 2 The isoelectric point of selenoproteins
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Figure 3 Effect of liquid-solid on the extraction

rate for selenoproteins
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Figure 4 Effect of Alkali concentration on the extraction

rate for selenoproteins
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Table 1 Factors and levels in the orthogonal array design
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Table 2 Results of the experiment

e A B C D L E
1 1 1 1 1 23.40
2 1 2 2 2 57.41
3 1 3 3 3 53.19
4 2 1 2 3 35.43
5 2 2 3 1 51.85
6 2 3 1 2 56. 96
7 3 1 3 2 36.01
8 3 2 1 3 60. 29
9 3 3 2 1 50. 17
""" i 40667 31613 46883  4Lsor
k2 48. 080 56.517 47. 670 50. 127
k3 48. 823 53. 440 47.017 49. 637
R 4.156 24.904 0.787 8.320
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2 s 22 i . Fito0s Faroor WFH
-5 i B I P I A 48
A 29. 481 2 27.734  19.000  99.000 *
B 1 106. 045 2 1040.494 19.000 99.000 * %
D 130. 771 2 123.021 19.000  99.000 X %
BEO  Loss 2
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Table 4 Purification results of the crude protein %
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1 52.07 78.63 7.78

2 52.07 77.89 6.23

3 52.07 78.27 7.61
TR 78.26 7.21
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