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Abstract: Fresh silkworm pupa was used as the raw material, and blanching for enzyme inactivation, pelade-removal simulation, and
pelade-removal simulation coupled with drying were used to treat the raw materials. Flavor peptides were prepared by enzymatic hydrolysis and
the Maillard reaction, to investigate the effects of different treatments on the degree of hydrolysis of fatty acids from silkworm pupa and on the
enzymatic hydrolysate, in addition to the indices of sensory quality and flavor of amino acids and products of the Maillard reaction. Results
showed that the sensory quality and flavor of the flavor peptides from silkworm pupa were improved by the three types of treatments, whereas
the flavors varied to different degrees among the different treatment groups. Among the three treatments, blanching to inactivate enzymes
resulted in optimal flavor of the products, produced slight changes in the composition and content of fatty acids, and showed the highest degree
of hydrolysis of the enzymatic hydrolysate (23.88%). Meanwhile, for blanching to inactivate enzymes, the proportion of peptide-umami-sweet
amino acids to total umami-sweet amino acids was the highest (76.90%) among all three treatments. The Maillard reaction products of the
enzymatic hydrolysate resulted in an increase in the intensity of meat flavor, and the bitter taste and stink odor of the silkworm pupa were
removed. A total of 26 types of volatile flavor compounds were identified, including nine aldehydes, six pyrazines, three furans, and eight
additional compounds.
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Table 2 Effect of different treatments on the fatty acid composition of silkworm pupa

IS J5 854 AR #§Xf<z\'§*/% .
2t 18 20 R B IEATAR D
AR 0.04+0.01 0.04+0.01 0.03£0.01
OISR 7 0.23+0.00 0.22:0.03 0.22+0.01
+ BB 0.05+0.01 0.05+0.00 0.05+0.00
AZAR AR 28.79+0.98 29.20+0.32 28.24+0.88
+-Lig 0.19+0.07 0.18+0.02 0.18+0.05
Ao fafig o BR FERGER 9.04+0.11 8.83+0.10 8.51+0.32
+ AR 0.1120.00 0.10+0.03 0.12+0.01
FoAEBR 0.36+0.06 0.32+0.06 0.35+0.02
HEER 0.27+0.04 - ,
FELGER - 0.04+0.00
Bt 39.08+0.60 38.94+0.24 37.74+0.55
+—HEs - 0.09+0.01
9-+ =Mk 0.10+0.01 0.09+0.00 -
+ SRR 1.17+0.05 1.06+0.02 1.24+0.05
8-t N\ His - 37.36+0.87 36.14+0.97
TAeAefig B8R
9+ N\J B 36.41+0.79 - -
TihE 4.33+0.03 3.97+0.02 4.68+0.20
T RBA 18.91+0.02 18.58+0.31 20.1140.90
Bt 60.92+0.60 61.06+0.24 62.26+0.54
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Fig.1 Effect of different treatments on the degree of hydrolysis
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Table 3 Effect of different treatments on the amino acid composition of enzymatic hydrolysates from silkworm pupa

LA BREAB Y% B EARBR%
1 2 3 4 1 2 3 4
RAZE (Asp) 1025£028  10.23£0.19  10.35£0.32  10.47+0.05 133£0.04  2.07£0.07 541£0.04 2.52+0.08
7 &F (Thr) 498£0.09  4.87+0.03  4.90+0.01  4.88+0.03 560:0.01  7.33£0.01  6.26+0.06 5.98+0.02
£ 2R (Ser) 5274006 5244005 5254005  4.97+0.03 5.56+0.03  6.08+0.07 6.34+0.03 5.230.05
228 (Glu) 13.30£0.17  12.64+0.19  13.49+0.47  13.03£0.32 444051  3.87+020 1231£0.19 7.85+0.04
HA (Gly) 457+021  4.62+0.01  4.60+0.13  4.38+0.03 - - 1.10+0.01 -
AEER (Ala) 591+0.17 571030  595£029  5.85+0.18 395028  3.78£0.08 3.80+0.13  3.63+0.10
FREE (Cys) 0.59+0.01  0.47+0.00  0.47+0.01  0.47+0.03 125£0.04  1.06:0.02 - 0.94+0.05
HEFR (Val) 7008022 7.62+0.08  7.14+0.13  6.87+0.04 8.18+0.12  9.00+0.04 8.99+0.05 8.29+0.04
FRE (Met) 3924028  3.86+0.14  4.30£0.32  3.93+0.09 337+0.17  1.550.07 2.45+0.06 3.13+0.07
FE 2B (Tle) 4.60+£0.11 4324055  4.68£0.41  4.460.20 6.12+0.14  6.63+0.14 6.94+0.16 6.33+0.26
ZRE (Leu) 7312052 7.17+034  7.44+0.13 7312027 11.16£0.67 11.56+0.42 11.67+0.02 13.27+0.31
B2 (Tyr) 5.14+0.06  823+0.03  4.70£031  7.74%0.11 9.39+0.81 10.7240.12 3.52+032 9.58+0.29
RAZF (Phe) 4914049  4.56:023  4.93+0.17  4.95+0.27 7.59+0.09  7.79+0.51 7.76+0.11  8.82+0.08
HEFR (Lys) 773033 7.07+0.01 777024  7.12+0.26 10.16£036  10.41£024 9.23+0.16  9.22+0.10
4A 5B (His) 4974005  5.01£020 4.81£024  4.58+0.15 8.86£0.11  7.83:0.11 5.59£0.09 5.07+0.17
MR (Arg) 5294030  4.65£0.50 5294005  5.19+0.25 1020£0.24 8.65£0.30 7.18£0.16 8.65+0.19
It 284 (Pro) 426£030  3.73+027  3.93+0.59  3.80£0.49 2.84+027  1.67+0.04 145£0.09 1.49+0.03
igigﬁfﬁ;ﬁ 79.15£0.67 76.90£1.01 64.79+0.43 74.81+0.88
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Table 4 Types and relative content of Maillard reaction products

E¥il PR BT Wwedh 2T i 2
1 2 3 4
2278 FTE C;H;0 - - 1.68+020  3.89+0.32
3252 FREE CsHi O 6112088  7.93+0.67 ~ 17.11£1.00 -
3384 2-F AR TES CsHi O 6.92+0.65 - Y 14.97+0.97
7.079 T CeHj,O0  1.04+0.19 1412032 1.25+0.01 -
11.407 3- W a L RS CHsOS  0.63+0.10 - - 1.63£0.41
11.188 J- 33 C7H,0 - 0.99+021  0.80£0.07  0.81+0.07
13.515 R EE CHO 3224044  11.07+1.65 18.10£1.07  9.15+1.21
B 15.054 EFEE CsH;O 2924022 3312012 4.624043  2.61+0.40
16.495 RTEE CsHsO 193+0.10  1.64+0.60  2.08+0.10  2.91+0.12
17.848 3- 9 H 2o P AR CHOS  2.05+0.12 1324009  1.01+0.06  1.29+0.13
18.53 EXS CHO 4284034  9.06£098  7.61+0.97  7.86+1.34
21.67 HKEE CiHO 076001  0.7240.01 101021  0.84+0.11
23321 BX-2- R CioHisO  0.48+0.04 . . -
23.525 2RAE TR CiHlO  0.26+0.01 . . -
it 30.6040.86  37.45+1.04 55274049  45.96+0.87
4971 stk C,HN, - 2524009  0.83+0.19  2.72+0.87
8.097 2-F Aotk CHN, 4755045 3364021 1212026  2.53+0.66
11.641 2,5- = % otk CeHgN,  2325+1.08  27.3140.95 - 10.97+0.87
12.337 2- T Hhotkok CHN,  0.83+0.01 - . -
14.815 2-F 3h-6-TAotA CHiN,  1.8340.20 - § -
¥4 14.981 2,3,5-= F fhoiboA CH N,  3.8540.12  5.99+0.56 - 1.76+0.91
15.512 2-THH-6-F A CHN,  2.89:022  1.82+021 - -

17.547 25— W3- ChukA  CHpN,  7.024099 395039  248+092  1.99+0.28
20.107 2-‘?}_&-3,5-—: Ci}t"tb"i} C9H14N2 0.30+0.10 - - -

20.799 2-F AR CoHN,  0.46£0.10 - - -
24.699 2,6- =T 3-THotkr CHiN,  0.24x0.07 - - -
it 45424047  44.95+0.81  4.52+0.65  19.95+0.83
2.658 2-F Fokvih CsHsO - - - 2.57+0.67
N 9.903 HeBE CsHeO,  2.63£0.09  1.73£0.93 1274005  1.95+0.13
ABR 14.538 e CoH, O 2814028  4.0440.99  321+034  2.82+0.49
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LR
21222 2-J& Fhek vl Cy;H;50 - 0.45+0.01 -
22.201 3-F ek C,HzO 0.90+0.10 - -
it 6.34£027 6224092  4.48+026  7.34+0.49
1.918 ¥ BEE CH,S - - 2.13+0.67
2.181 Z W AR CHeS - - 3124041  2.95:0.33
4202 TE CH,0, 1.93+0.12 - -
5.136 - iF St CHeS, 564£044 413021  4.63£054  6.51£0.37
7.025 EFR CsHig - 1.06£0.08 133034  2.11+0.28
10.711 FHIRT M CsHs - - - 0.36+0.05
13.715 ZWh = CHeS; 1.17£0.05 223045 4212056  4.17+0.51
15.575 2- LBk CsHsNOS - - - 2.14£0.21
15.774 LIPS SP- A CioHy4 0.52+0.03 - -
15.774 ARFRA TR CioHyy - - 1.62+0.32
15.93 AR M CioHyg 3.5240.54 2414033 17.34£0.99  3.85:0.41
16.953 b CioHyg 0.46+0.09 - 144£021  0.68+0.05
At 1833 +—k Cy1Hyy - 5 S 0.46+0.01
18.851 1,2,4,5-m9 F 2K CioHy4 - - 0.4140.05
18.963 1,2,3,4-79 ¥ 2K CioHus - - 0.70+0.04
21.456 += CioHyg - 0.59+0.12 -
23.744 4-FHS5-ZTHEE CHNOS — 1.05£0.11 - -
24.275 N CgHN 0.12£0.04  0.19+£0.07 -
24.489 ARR AR TR CgHoNO 0524006  0.51+0.11  0.93+0.08  1.09+0.09
27.036 + ke C14Hso 0.18+0.01 - -
29.392 + At CisHso - 0.26+0.11 - 0.30+0.01
29.567 =iz CaoH 0.18+0.02 - -
36.948 AZAREL T B C7H;0,  1.07+0.09 - -
39.285 hEg P s CioH30,  1.29+0.04 - - -
it 17.64£0.46  11.38£0.10 35.73+0.42  26.75+0.56
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IRCR B, KRR 23.88%) o AN[EIALFE 7 K2
REMRZETANR, AR 2 IR MR R B 22 7R
X, ﬁt!ﬂi%%ﬂﬁﬁ@ﬁi:%ﬁﬁﬁ%ﬁﬁﬁé eysyail e
BRI E (76.90%), 1ZFE SRR T
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