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Effects of Commercial Heat Treatment on the Structure, Oxidation Degree
and Maillard Reaction Product Accumulation of Saanen Goat Milk Protein
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Abstract. The effects of five commercial heat treatments including pasteurization (LTLT at low
temperature long-time, HTST at high temperature short-time), UHT (Ultra-high temperature), spray
drying (SP), and retort sterilized (RS) on the secondary structure of goat milk protein, the degree of
oxidation, and the accumulation of Maillard reaction products were studied. The damage degree of
goat milk protein caused by different heat treatments was LTLT, HTST<UHT, SP<RS. Compared
with raw milk, the accumulation of particle size, potential and Maillard reaction products of goat
milk protein treated with LTLT and HTST did not change significantly, while the secondary structure
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and oxidation index of whey protein slightly changed and increased. RS treatment had the most

significant effect. The carbonyl content in RS milk was 418% higher than that in raw milk, the

sulthydryl content was 65% lower, and the denaturation degree of whey protein was up to 95%. The

damage degree of UHT and SP to milk protein was similar. From the perspective of particle size,
potential, oxidation index, internal fluorescence and surface hydrophobicity of milk protein, the effect

of SP on milk protein was smaller than that of UHT, but according to the accumulation of Furosine

and 5-HMF from Maillard reaction products, the effect of UHT on goat milk protein production was

smaller than that of SP. In general, goat milk protein damage is related to heating temperature and

time, and the spray drying process is more likely to cause the accumulation of Maillard reaction

products.

Keywords: goat milk, commercial heat treatment, protein oxidation, protein secondary structure,

Maillard reaction
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