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Abstract: The effects of ultrasonic, sodium sulfite, or acidification treatment on the efficiency of silkworm pupae protein enzymatic
hydrolysis were studied, and the effects of monosodium glutamate (MSG) and sodium chloride on the taste of the hydrolysate were investigated.
The results showed that a low-concentration sodium sulfite treatment could significantly improve the hydrolysis of silkworm pupae protein,
while acidification and ultrasonic treatments could significantly enhance the protein recovery and degree of hydrolysis. Among these, the
ultrasonic treatment produced the optimal results and increased the protein recovery and degree of hydrolysis by 5% and 3% (p<0.05),
respectively. All pretreatments improved the proportion of small peptides in the enzymolysis products, and low-molecular-weight (<1000 u)
peptides and components with a molecular weight of 1000~3000 u accounted for more than 75% and approximately 20%, respectively. With
ultrasonic pretreatment, the proportion of low-molecular-weight (<1000 u) peptides was increased from 66.44% to 77.58%. The effect of
interactions between MSG and sodium chloride in the hydrolysate on its taste was examined using a simplex-centroid design. The results
revealed that sodium chloride and MSG concentrations could significantly influence the umami taste of the enzymatic hydrolysate (p<0.05).
When the concentrations of MSG and sodium chloride were 0.37% and 0.85%, respectively, the optimal umami-taste enhancement was
achieved, and the sensory score was 7.3 points.
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Fig.4 Effects of sodium sulfite pretreatment on the DH and PR

of silkworm pupae hydrolysates
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Table 1 Molecular weight distribution of peptide fractions from silkworm pupae hydrolysates after different pretreatments

MW/ control 0.1 M HC1 800 W A2 & 0.01x10? g/mL Na,SO,

>10000 2.11 0.81 0.01 1.85
10000~5000 3.62 0.52 0.50 0.51
5000~3000 5.24 2.02 2.02 2.01
3000~1000 22.59 20.22 20.22 20.29

<1000 66.44 76.43 76.43 75.34
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Table 2 Mean saltiness and umami scores of silkworm pupae hydrolysates with various concentrations of MSG and sodium chloride

5 MSG(X1%)  NaCl(X2%) A i IR FmE
1 0 0.3 3.1+0.99 3.10 3.78+0.81 3.77
2 0.125 0.75 4.92+1.24 4.93 6.65+1.42 6.66
3 0.25 0.3 3.77£1.75 3.78 5.3240.75 5.33
4 0.25 0.6 4.67+0.52 4.65 6.77+0.37 6.73
5 0.25 12 6.17+1.47 6.16 6.70+1.24 6.69
6 0.375 0.75 5.14+1.41 5.15 7.2340.37 7.25
7 0.5 0.3 436+2.03 435 5.88+1.17 5.87
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