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with Different Packaging Methods Using Non-targeted Metabolomics
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Abstract: To explore the metabolites differences of grilled fish in different packages, liquid chromatography-tandem mass
spectrometry was used to analyze and compare the metabolite profile of prefabricated grilled fish in tray packaging, vacuum
packaging and modified atmosphere packaging through non-targeted metabolomics. The results showed that 318 metabo-
lites were identified under secondary mass spectrometry information in the prefabricated grilled fish with different packaging. In
this study, 47 differential metabolites were identified, including 10 fatty acids, 10 nucleotides, 9 amino acids, 7 organic acids and
derivatives, 3 benzene and derivatives, 2 alcohol amines, and 6 unconfirmed metabolites, based on the variable importance
projection value (VIP, VIP>1) and P<0.05 of the orthogonal partial least squares discriminant analysis model. Clustering heat
map analysis of the relative content of 47 different metabolites was performed and the results showed differences in the relative
content of metabolites in three types of packages. The relative contents of multiple flavor amino acids and adenosine
monophosphate (AMP) were significantly higher in the modified atmosphere packaging than in the conventional vacuum
package and tray package. The results revealed that modified atmosphere packaging effectively preserved the umami flavor of
grilled fish, offering a basis for the development of novel and effective packaging for grilled fish.
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Table 1 Differential metabolites of prefabricated grilled fish with different packaging
5 D 25 ES JFifarkt (mz) AR (s) PE VIP{H SRS
1 MI137T571 L- AR BRI 137.047 571.000 0.018 1.693 iE
2 M141T177 AR B 141.092 176.800 0.010 1.186 1E
3 M148T68 2 L-A AR IR 148.061 68.100 0.024 1.628 1E
4 M195T422 3-HIE- - R FHERS 195.102 422.400 0.046 1.423 iE
5 M198T53 N-ZBt-4 &R BRI 198.088 52.900 0.004 1.780 iE
6 M162T156 L-F R BRI 162.054 156.400 0.003 1.233 il
7 M285T188 N-Z B R A AT 2R B 285.078 188.000 0.025 1.283 il
8 M177T42 AHBERA AR BN 177.052 42.500 0.040 1.543 1E
9 M159T107 RS B IR 159.056 106.800 0.042 1.529 1E
10 M209T509 9| DU R Neimes 209.191 508.600 0.035 1.615 1E
11 M263T486 (Sl Nelimeds 263.238 486.300 0.000 1.764 1E
12 M284T644 i Nelimeds 284.294 644.200 0.036 1.394 1E
13 M297T494 o- kR [Eiives 297.244 493.700 0.006 1.623 iE
14 M263T526 RIATHIA Nefimeds 263.238 525.600 0.010 1.697 iE
15 M338T550 IR iz 338.342 550.300 0.033 1.265 i
16 M280T430 3Tl i 2 [Hilifizes 280.265 430.000 0.020 1.677 i
17 M284T664 LiEAYi iz 284.295 663.800 0.012 1.667 iE
18 M255T638 PR Si]i7ES 255.231 637.600 0.031 1.446 il
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5 D P A k7] ES il it (mz)  fREE R (s) P VIP{H RN
19 M369T608 SN [ NR IR 369.349 608.200 0.009 1.678 iE
20 M269T63 JIUH AR 269.088 62.800 0.036 1.245 1E
21 M243T62 PR RS 243.059 62.500 0.029 1.272 it
22 M112T37 PRIEZE H RS 112.018 36.900 0.001 1.871 ik
23 M268T60 Bty IR 268.105 60.500 0.035 1.544 1E
24 M330T331 PRATER RS 330.219 330.700 0.001 1.421 1E
25 M364T571 LrR RS 364.343 570.800 0.000 1.560 iE
26 M229T45 o-D-B %R H RS 229.010 45300 0.032 1.123 il
27 M134T191 RS H RS 134.046 191.100 0.039 1.054 il
28 M137T353 KIS H RS 137.047 352.80 0.046 1.573 iE
29 M153T60 BERS H RS 153.041 59.80 0.002 1.813 iE
30 M135T348 XTI A By HRATERZE 135081 347.500 0.024 1.219 1E
31 M136T641 2 4-H S SR REATHEYE  136.049 640.600 0.028 1.428 1E
32 M154T51 3B B2 R R HREATERZE 154.059 51.100 0.034 1.256 1E
33 M133T54 SRR EERiIN v 133.049 53.5 0.0018 1.813 1E
34 M191T38 e EERIN v 190.926 37.700 0.002 1.807 il
35 M137T51 FRAIR EERIN v 137.034 50.700 0.022 1.583 il
36 M173T240 WEI-4-F2 TR AR 173.116 240.300 0.030 1.554 il
37 M215T671 12-F 0+ ez AR 215.008 671.000 0.014 1.704 il
38 M146T688 2 (S)-2-&H:-6-H MM AR 146.081 688.200 0.000 1.672 iE
39 M148T70 2FR TR FHLIRIE 148.043 70.200 0.004 1.189 iE
40 M182T45 S SN 182.093 45300 0.021 1.431 iE
41 M226T312 JIR a3 5 JHeks 226.181 312.400 0.032 1.655 iE
42 M116T147 BRRR B FHA 2 116.048 147.200 0.043 1.309 il
43 M111T126 (1H)-BKM-4- 2 [ A 111.056 126.200 0.000 1.586 iE
44 M118T327 w5 HoAb 118.066 326.900 0.010 1.035 iE
45 M179T50 D-H #h# HAh 179.054 50.100 0.036 1.772 il
46 M104T50 JilERiz HAh 104.108 50.100 0.007 1.480 1E
47 M172T501 1-(EHHE) A e mibmsh  Hmbk 172.134 501.200 0.047 1.491 1E
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