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Real-time Identification of Chilled Salmon with Different Storage Pe-
riods Using iKnife—Rapid Evaporative lonization Mass Spectrometry
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Abstract: A real-time discriminant analytical method for chilled salmon at different refrigerated stor-
age periods was established based on iKnife rapid evaporative ionization mass spectrometry (RE-
IMS) . The iKnife was used for in—situ mass spectrum acquisition of chilled salmon samples at simu-
lated storage time points (Oh, 12h, 1d, 2d, 4d, 7d, 8dand10d) . A mixture of 0. 1%
formic acid in isopropanol containing 200 ng/mL leucine enkephalin was adopted as the auxiliary sol-
vent, and full-scan MS data of all samples were acquired under negative electrospray ionization
mode. LIVE ID software was applied to construct and validate the principal component analysis—lin-
ear discriminant analysis (PCA-LDA) model, as well as perform real-time identification of un-
known samples. Meanwhile, Progenesis QI software was utilized to analyze and identify lipid degra-
dation compounds in salmon samples. The established model achieved an identification accuracy of
100% for chilled salmon samples from different storage periods via 5—fold cross—validation. When
LIVE ID software was adopted for real-time identification of samples with random storage durations,

all samples could be accurately distinguished instantaneously. Lipidomic analysis of chilled salmon

stored for different durations was carried out using Progenesis QI, revealing that lipid oxidation oc-
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curred in chilled salmon during refrigerated storage and transportation with the extension of storage
time, and a total of 11 potential lipid degradation markers were identified. This method enables in—
situ, real-time and accurate discrimination of chilled salmon samples with different storage peri-
ods, which can serve as a reliable analytical strategy for shelf=life evaluation of refrigerated salmon.

Key words: rapid evaporation ionization mass spectrometry; real-time identification; storage peri-

od; chilled
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Fig. 1 Total ion current chromatograms of Salmon samples under different acquisition modes
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Fig. 2  Mass spectra of Salmon samples under different acquisition modes
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Table 2 Results of five—fold cross—validation for Salmon samples with different freshness grades

A5/ A Bk it/ 63 2R /4 KA U IE T 2R /9% JIERA %1%
Fold 1 59 59 0 0 100. 00
Fold 2 60 60 0 0 100. 00
Fold 3 60 60 0 0 100. 00 100. 00
Fold 4 60 60 2 0 100. 00
Fold 5 60 60 0 0 100. 00
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Table 3 Putative identification and abundance values of lipids in Salmon samples with different storage times
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8 5072993 1PC 18, 2 ) C.H 0P 45.13+  47.82+ 49.27+ 52.11+ 56.94=  64.77+  71.05+  79.89+
: : 247045 7.72 518  6.56  4.25 4.19° 4.13° 4.27° 5.35°
LysoPE
(0: 0/22:
6 (47,
1154059- 54.71+ 59.43+ 67.55+ 70.56= 88.76x  96.68=  100.08+ 140.77+
9 524.2826 7Z, 107, C,,H,NO,P , . . .
- 30-9 512 439 614 537 6. 45" 4.16" 7.82 9. 96"
167,
192) )
PE 18: 1/ 0. 88+ 0.93+ 1. 09+ 1. 56+ 3. 56+ 4. 96+ 5. 66+ 7. 14+
10 766. 5364 / C,.H,\NO,P , , . . .
20: 4 0.04  0.07  0.10° 0.13*  0.33 0.38" 0.47" 0.51°
PE 18: 0/ 2.88+ 2.95+ 3.16%¢ 4.45+  4.72+  5.15+  6.31=  8.84=
11 790. 5407 I C HNOP § - § * * 5 - N
22: 6 0.11  0.26  0.32  0.37 0.38 0. 42 0. 44 0.49

R SRS YA R S BN ]S 2 22 5 B3 (P<<0.05).
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