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Abstract: The purpose of this study was to prepare silkworm pupa protein glycopeptides by transglutaminase-induced
glycosylation, and explore their umami taste-enhancing effect and hazardous substances. On the basis of single factor
experiments, the conditions of TGase enzymatic reaction were optimized by the response surface methodology with sensory
score and grafting degree as the evaluation indexes. Then, the differences in taste and hazardous substances between the
high temperature Maillard reaction products (HMP) and low-temperature enzymatic glycosylation reaction products (LEP)
were compared. The results showed that the optimum conditions for low-temperature enzymatic reaction were as follows:
peptide/sugar ratio, 2.2:1; protein peptide mass fraction, 6.5%; initial pH of the reaction, 6.9; reaction temperature, 50 C .
mass faction of TGase enzyme, 3%; reaction time, 4 h. At the same concentration and degree of glycosylation, the contents
of acrylamide, 5-hydroxymethylfurfural and furfural were 113.3 pg/mL, 3.0 ng/mL and 1.76 pg/mL in HMP, respectively.
However, in LEP, the contents of acrylamide, 5-hydroxymethylfurfural and furfural were reduced to 64.05 pg/mL, 1.96 pg/mL
and 0.01 pg/mL, respectively. The contents of the three major hazards of LEP were significantly lower than those of HMP,
indicating that the low-temperature enzymatic reaction was superior to the Maillard reaction. The sensory results showed that
there was insignificant difference in the taste between HMP and LEP. Compared with the control group, the sensory score
of LEP was significantly increased, indicating that the low-temperature enzymatic reaction can be used as another effective
approach for increasing the umaminess of silkworm pupa protein peptide components. The results showed that the low-
temperature enzymatic reaction could enhance the umaminess and reduce the formation of hazard substances in silkworm
pupa protein peptide fractions on the basis of the hazard and sensory analyses.
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e RS PRERAE N R, U AR % T2 N RE L
22:1, EAKFEDH6.5%, pHIH 6.9, HHE =KL
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ARG 02 S S 2% B AL A P T 2R AT
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Table 3 Response surface test design and results

A Fk#E B & & fk

RET wgasn mEssp CPH BEES
1 0 1 1 6.85+0.87
2 0 0 0 7.06 £0.84
3 1 1 0 6.75 +0.45
4 0 0 0 7.12+0.89
5 -1 0 -1 6.81+0.74
6 0 0 0 7.18 £0.86
7 1 0 -1 6.90£0.72
8 0 0 0 7.02 +0.65
9 1 -1 0 6.40+0.74
10 0 -1 -1 6.37+0.73
11 1 0 1 6.51+0.89
12 -1 0 1 6.32+0.32
13 -1 1 0 6.66 £ 0.80
14 -1 -1 0 6.12£0.66
15 0 -1 1 5.84+0.53
16 0 0 0 7.14+0.78
17 0 1 -1 6.54+0.36

*® 4 BREWNAEESR
Table 4 Reliability analysis of model
AR HR/% R REEBER THZEH%

BB 6.68+0.10 09653 09206 1.64
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Table 5 Regression equation analysis of variance
7 £ KRR F 75 Fa A A Hor FA& P A R EM
AR 2.34 9 0.260 1 21.61 0.000 3 ok
A-TRAE I 0.059 5 1 0.059 5 4.94 0.061 5
B-& & KR 244 0.546 0 1 0.546 0 45.37 0.000 3 o
C-pH 0.156 8 1 0.156 8 13.03 0.008 6 *x
AB 0.0110 1 0.0110 09161 0.370 4
AC 0.002 5 1 0.002 5 0.207 7 0.662 4
BC 0.176 4 1 0.176 4 14.66 0.006 5 o
A? 0.169 7 1 0.169 7 14.10 0.007 1 *E
B? 0.763 2 1 0.763 2 63.42 <0.000 1 *x
c? 0.326 0 1 0.326 0 27.09 0.0012 **
KE 0.084 2 7 0.0120
eV 0.067 9 3 0.022 6 5.55 0.065 6
#hik £ 0.016 3 4 0.004 1
@i 2.43 16

E: v AT EFMEE (P<0.01).
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Fig.7 The influence of the interaction of peptide to sugar
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Fig.8 The contents of hazardous substances in different
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