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Changes of myofibrillar protein oxidation and taste during storage of dried Penaeus vannamei and

their correlation
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Abstract: In this study, the changes of myofibrillar protein oxidation, flavor substance and flavor of dried Penaeus
vanmamer were investigated under accelerated storage, and the correlation analysis was carried out. As a result, the
color of dried Penaeus vannamei gradually changed to dark brown, the content of total sulthydryl group decreased,
carbonyl group content and hydrophobicity increased, which indicated the degree of oxidation of myofibril protein
increased. The contents of betaine, hypoxanthonic acid (IMP) and fresh free amino acids in dried shrimp showed a
trend of first increasing and then decreasing, while the contents of sweet free amino acids, bitter free amino acids
and total free amino acids decreased gradually. The electronic tongue was used to characterize the taste change of
dried Penaeus vannamei, which found that the taste and sweetness of dried Penaeus vannamei decreased, the
bitterness increased, and the saltiness did not change significantly (P=0.035). The richness first increased and then
decreased. The correlation analysis of protein oxidation and taste indexes showed that the degree of protein
oxidation of dried Penaeus vannamei was positively correlated with Hypoxanthine (Hx) content and bitter taste

{P<0.05), and negatively correlated with betaine, IMP, free amino acid content and umami, sweetness, saltiness
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and richness (P<(0.05). The results showed that there was no significant difference in the taste of dried white
shrimp stored in the short term, but with the extension of storage time, the appearance and color of white shrimp
deteriorated, the oxidation of myofibrillar protein increased, and the taste quality decreased, which provided
theoretical and data basis for regulating the storage quality of white shrimp.
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Fig. 3 Fluorescence absorption of myofibrillar protein
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Fig. 4 Infrared spectrum (A) and secondary structure change of myofibrillar protein (B)
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Fig. 6 Betaine content of dried Penaeus vannamei
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R RS RO R A g L W RS, AT L B R AR AR S AR P AR E A R (Gly.
Ala) BEFRILE THMEEME. SRR ARSEAESERA, EaREEME SEEARE R
55% A AT, U W R AL TR S A SRR AR STRECOR . Arg HLE RS RIS EAR S RN
20% A Ay, TR S8 R R R ORI . Arg EUVE R OGRS, S ORET LA NaCl.
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Table 1  Changes in free amino acids during storage of dried Penaeus vannamei

od 10d 20d 30d 40d

] R o
it mg/100g it mg/100g it mg/100g ik mg/100g it mg/100g

Asp Tl 0.098 +0.021° 0.277+0.036° 0.303+0.0220 0.200+0.006" 0.181+0.037°
Thr SRR 2188 +0.229¢ 291840134 324740018 2729+ 0.020¢ 2.591+0.049
Ser ] 354440155 4178 +0.409° 256240278 1.9824+0.0424 1.949+0.113
Gilu 1AL 7.508+0.230¢ 13.294+0.401° 9.496+0.145° BO86E0.181° 8940+ 0.534°
Gly HEAg 699,786+ 10.667* 664204424 1420 624,81 +4.208¢ 599.307+7.7519 482,183 +25203¢
Ala FER 3603984230930 342465+17.525° 294,5174+2.843¢ 285.45046,230° 213938+ 14825
Cys A A 0.787+0.112¢ 0.654+0.012° 0,459+ 0.005° 0,459+ 0.004° 0.275+0.0434
Val EE A 17.1284+0.337 16.815+0.656° 16989 +0.395° 15,749 +0.921" 14,644 +0.297
Met VP i e 11.900 40,353 £.488+0.323" 8081 +0217 6.755+0.3994 6.21240.103°
Tle RAEE T.6204+0.144° 6,778 +£0.2740 6689 +0.180° 6,075 +0.335 5.676+0.1054
Leu SLE M 16.00240.361° 13.841 +0.6028 13,665 +0.413" 12,141 +0.700¢ 11.262+0.2044
Tyr R AR £.096+0.405° 745740334 6,759+ 0.484° 4.928+0.0687 4,894 40,393
Phe FFEEE 10.531 40,109 10.267+0,532° 10,253 +0.222° 5.363+0471° £.823+0.303°
Lys L= 19.97240.368" 17.384 40,888 18.219 £ 0.436" 16,289 40,9847 15.886+0.282¢
His HEH A 7.2844+0.152° 353340133 2,644+ 0L.080° 1.303 £0.026° 1.447+0.0034
Arg HiEm 355.659+4.580" 379.729+11.737 33593245442 3IRN45E6.210° 325081 £19.164¢
Pro it L 060241957 47.501 +6.919° 37138 +3.006° 31761 +2.809° 30.327+2.135¢

i - 7.606+ 0238 1357140274 9,290+ 0.102¢ 9 696 +0.207" 9121 +0.176¢

it - 1065 9169 600F 1013 855+ 5345 925,136+ 4 4430 SRO469 40,7445 T00.661 + 2 3000

& - 722524+7.421° 762.466+2.491° 668,027 + 9 300° GRITIGH 12505 638114414404
E L - 20,759 +3 97090 18.038+0.311% 18678 +0.343" 16,748 +4.430° 16162 +2 4324
Bt 1816805 £54500  1807.930£30.807* 1621.130£11.511°  1597.030+9.607° 1364058 £5275¢

FER, ERRELILARS Asp. Glur SIREUIEEDR Ala. Gly. Ser. Thry #PREMEEHN Arg. His. lle. Leu, Met. Phe. Tyr.

Val, Pro: JEURELNEREH Cys. Lys.

233 it EREL

B TR AR, T MR AR WA S BT RS B KRR ATP RS R4
PR R 1F, —Fl & ATP-ADP-AMP-AdR-HxR-Hx, X fhigie i 2 5 1 5 AMP, 5 — /2 ATP-ADP-
AMP-IMP-HxR-Hx, ZFpiE{Eh 50 & IMPUL, M3 2 Pof LLE 1 IMP (18 it & T AMP, i {E
Tl 9 55 AR P ATP 32 B DS AP 1R AN AT . Xu AR ICB0 25 SR A/ JERF H i IMP S K
T AMP, 5 USEEEES BN, AMP FERHRIE ChT 50~100mg/100g ) I HAT A, A Efngl,
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Table 2 Nucleotide changes during storage of dried Penaeus vannamei
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Fig. 7 Electronic tongue taste radar image of dried Penaens vannamei at different storage time
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Fig. 8 Heat map of correlation between myofibrillar protein oxidation and change of taste substance content (A), heat map of
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substance and electronic tongue results(C) and heat map of correlation between myofibrillar protein oxidation and results of
electronic tongue analysis(D)
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