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Abstract: To identify the marker metabolites of pepper chicken contaminated by Salmonella, liquid chromatography-mass
spectrometry (LC-MS) was used to analyze the metabolite profiles of pepper chicken contaminated by Salmonella and
control group, and random forest regression analysis and stepwise multiple linear regression were used to identify the key
marker metabolites of pepper chicken contaminated by Sal/monella. In the process of pollution degree, 1475 different
metabolites were identified and analyzed, then 864 and 611 metabolites were identified in positive and negative ion mode

respectively. The top 20 kinds of positive and negative ion patterns were selected as potential marker metabolites by
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random forest regression analysis. Receiver operating characteris curve (ROC) analysis showed that the biomarkers of

amidinotaurine, taurocholic acid, 5b-carp cholesteryl sulfate and uridine-5'-monophosphate identified by random forest

regression analysis showed a strong correlation with Sa/monella-contaminated pepper chicken, in which the content of

uridine-5'-monophosphate was significantly increased, which had a strong ability to distinguish Sa/monella-contaminated

pepper chicken from fresh pepper chicken. It could be used as a marker metabolite after Salmonella contamination of

pepper chicken. The findings of this study could provide a theoretical basis for developing an innovative method to identify

and detect food-borne pollution caused by Sa/monella.
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XG5 T 20 mL TRZESIEH, B 200 pL BEWE 4354228
FIzs i, 361 °C ¥ 3E 24 h, e KU e fp
107° MY BREIR (VP11 G U EEE 2 240 CFU/g); FEdh

IR PREE, R AT, AR X IR (ko) 43
AT (S D) .
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0.22 pm YENE, b P8I A SR 5 BURE St ug
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Table 1 Elution gradient in positive and negative modes
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40 L/min, $iBh*< 15 L/min, BYREHREE 325 °C, i)
SIREE 300 °C, —ZL 53 HEAE 60000, 4747 100~
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Fig.1 Quality control and metabolic profile of Sa/monella-contaminated pepper chicken samples
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Fig.2 PCA analysis and metabolite classification of Salmonella-contaminated pepper chicken samples
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A% A3 (PC1) FIEE 32 Al 43 (PC2) 14 BTk 3 43 51 oy
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HA A 11 28 R S HATAEY) . AV S .

ERHIZENR S AVEELILG Y. 2RI RN R =
B2 &9 . EVLRILE Y . Rk M HAT A=) . A
PURAL AR A BAZ RIS . e s,

WE 2c s, IEE TR N AR X AT Y
S i A, HeiEE R 156 B, & T A R
Y 23.6%; B P0G P02 & |5 i A
Wy, FeRGIME] 155 4>, S ETE AR 23.4%. HEJS
FHZEHR 43T 2 & =505 = AR, Hereiml 2] 122
A, S ETEICHPIA 18.57%; AniE 2d s, 7B T
T, A WLIR B HATT A= W0 &t e i r AR, 0
23] 140 F, ST 27.2%; IEZEFIZENR 5>
TR m Y, SR E] 132 4, ST
RPN 25.6%; AW LG P& & s — = At
W, HeRm ] 78 Fh, S ETE I 15.1%.

23 ERREYNEE
22 5 AR %2 DL VIP>1 F P value<0.05 K

V5 YL 2l 2 ) ) 2= F 0 it FH okl B R s (F 3a Fi
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IEE RN I K E 73 2R R, Hpads
44 A~ PR A 29 ARG SRR
FegE i 46 D ERYI, HoadE 38 4~ i
W 8 A PRI
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Y FHIFIAFHIR I ZAF B, AR5 i il 54328 T05¢
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A 0.925 F1 1.000 QEEST451), 0.975 F1 1.000(
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R>Y A P<0.05, 3 HABIRI A B 47036 b BE 5 0T 1
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Fig.3 Identification of metabolite biomarkers in Salmonella-contaminated pepper chicken samples
LE: (a) IE B TR U & AR A5 (b) B AU Qi & AN TR 9 i )5 (o) TE B 7855 OPLS-DA 15373 4; (d) it
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Table 2 Potential biomarkers of Salmonella contaminated pepper chicken
P R 2% FRER B (min) SHET R ¥4 VIP P-value

1 (H)-p-ZHIe-p-HIH T R 0.662 [M+H]" C,H,NO, 1.71  0.046
2 4-F 3L 0.696 [M+H]' C,HN, 1.76  0.049
3 5-[(3-MHk g3t P 366 ) 2 R ) - 1 HL- P e -4- P G 0.714 [M+NH,]" C,oH,N;0 1.67 0.049
4 S-FRE-L- 2 e iz-S- A e 0.815 [M+Na]* C,H,NO;S 1.74  0.041
5 PR -5"-FAER 0.816 [M+H]" C,H;3N,OP 186 0.032
6 2, 3- ARk 1.054 [M+H]" C4H0 1.66 0.048
7 4-(2- 330N ) -2- T B | H-BK - 5- 1 iR 2. i 1.083 [M+H-H,0]" CHyN,O3 1,99 0.003
8 2-FHE-N-IA O B A 1.465 [M+Na]" CgH gN,0,S 1.95 0.002
9 3,6- H B 1 4- T EUR I O bE-2,5- 1571 [M+H]" CH0, 1.86 0.011
10 1-(2-MEBEB ) -2- 28 1.632 [M+H]" CsH;N;0 1.76  0.032
11 REEEER 1.685 [M+H] CioH;sN,OsS  1.67  0.049
12 N'-F2H-2- - 1,3-mEmi-4- T Jik 2.330 [2M+H]** C,H,N;08 1.80 0.031
13 (6E)-10-Pi3£-5,8,9- = 24£3,4,5,8,9,10- 73 A 2331 [M+H]" C,¢Hy0s5 1.84 0.014
14 N2-[2-(F L ) A ]- 1,3,5- = 8-2,4- ik 3.004 [2M+Na]" C,oH NS 1.79  0.043
15 - AR ER 3.295 [M+H]" C,4H ;N0 1.85 0.038
16 5-(4-F - 1-WRIZE L ) -SSR 3375 [M+H]" C,oH N0 1.82  0.047
17 1-(2-MENEMRFE ) -1,2,3,4- T DU 3.493 [M+H]' C,H;,N,0, 1.85 0.018
18 5-38- TH-M5[1WR-2- Y gt 3.524 [M+Na]' C4HgFN,0 1.70  0.049
19 1-(2-1 g R 56 ) -5- B4R -3- Mg Jo 2 i 3.548 [M+H]' C,oH,,NO, 1.78 0.022
20 4- (MO BRI ) 2 e 3.597 [M+H]" CoHN,058 1,90 0.016
21 3- P LBRNZENS i 3.6 [M+NH,]" C,oH,,NO, 1.80  0.020
22 B SRR 3.603 [M+H]" CyoH,,05 1.74  0.046
23 12-2H R 3.666 [M+H]" C,H,50, 1.78 0.039
24 8-HIZE-7-5AR-5-(2-EM 3L ) -7,8- A [1,2,4] =K FE[4,3-a] BB IE-6- FF IS 3.681 [M+NH,]" C,H;N;08 1.87 0.016
25 3T A MEPEIT[1,2-a] 0 E-1,4- 3.687 [M+CH;OH+H]"  C,;H|4N,0, 1.75  0.037
26 2-2.,5E-3-F5 5E-AH- ML -4- 3.718 [M+H]" C,H 0,4 1.70  0.038
27 B (o 2 I =) 3.768 [M+H] C, H;gN,0, 1.70  0.044
28 Il — T R 3.858 [M+H-H,0]" CHN,O; 183 0.017
29 5-(4-323 10 38)-1,3- 2R 4,042 [M+H]" C,H,,0, 1.68 0.043
30 AT IR 4.048 [M+H]* C5H,,04 1.85 0.012
31 (5xi,9xi) - DUHR IR -15-45- 18-85 4.068 [M+H]" CyoH30 190 0.018
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Fig.4 Differential analysis of potential metabolite biomarkers in Salmonella contaminated pepper chicken samples
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Fig.5 Stability assessment of potential metabolite biomarkers
in Salmonella-contaminated pepper chicken samples
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