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Abstract: Salmonella, a major foodborne pathogen, poses a severe threat to human health worldwide. To characterize the hazardous
properties of Salmonella strains isolated from diverse animal-derived food commodities, a total of 21 Salmonella isolates were recovered and
identified from four common food matrices, namely raw milk, fresh sausages, eggs and pork, followed by phenotypic analyses including
virulence gene profiles and motility assays. The results showed that all isolates harbored virulence genes sseL, mgtC, invA and stn, among which
eight strains exhibited remarkable motility. Antimicrobial susceptibility testing revealed that the isolates presented a 71.43% resistance rate to
both g-lactams and quinolones, whereas no resistance to carbapenems was detected. Assays for biofilm formation and surface physicochemical
properties demonstrated that 55.56% of the strains could form robust biofilms, with cell surface hydrophobicity and auto-aggregation capacity
ranging from 15.79% to 76.85% and 21.38% to 58.89%, respectively. Additionally, stress tolerance assays indicated no consistent pattern in
environmental resistance among Salmonella isolates derived from different food sources. Collectively, Salmonella strains isolated from various
food matrices exhibit remarkable comprehensive hazards, leading to prominent risks of food contamination. This study characterizes the
biological profiles of Salmonella strains from diverse animal-derived food commodities, providing theoretical evidence for elucidating the
pathogenicity and survival mechanisms of foodborne Salmonella as well as improving control strategies against Salmonella contamination along
the food chain.
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Table 1 Sequences and reaction conditions of PCR primers

Gene name Primer sequence ( 5~3') bp  Annealing temperature/’C  Reference
F: AGAGTTTGATCMTGGCTCAG
16Sr RNA 1465 55 [11]
R: GGTTACCTTGTTACGACTT
sefA F: GCAGCGGTTACTATTGCAGC R:-TGTGACAGGGACATTTAGC 321 65 [12]
. F: TTAACATGTGGCCAAACAGC
hilA 216 51 [12]

R: GCAAACTCCCGACGATGTA
F: TATGATGGGGCGGAAA
spvC 392 55 [13]
R: AGGCTAACACGGGCTT
F: ATGTCTGAGGAGGGAT
ssaB 302 55 [12]
R: GTTTATGGTGATTGCG
. F: CCATTCGACTAACAGCAGCA
SipA 449 52 [12]
R: CGGTCGTACCGGCTTTATTA
F: GTATCGGACAAAGAAGG
orf319 323 535 [12]
R: ATGAAAAGGGTAACAGG
F: CTATCCTATTGGGCTTAT
sseL 304 55 [13]
R: GTTGGGTACATTGTTCTG
F: CGACGATCATTATTCTTTGC
mgtC 200 55 [13]
R: GACCGAACCTAACCCTTGT
F: CTTTGGTCGTAAAATAAGGCG
stn 260 55 [13]
R: TGCCCAAAGCAGAGAGATTC
F: AAAGAAGGGTCGTCGTTAGGA
invA 130 60 [14]
R: GTAGACGCTCCGCAAGTT
F: CGCCTCTTCTTCGGT

pipC 145 55 [13]
R: TATGCCATTGCCTGA
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BRI B MR RIZE LB P, 37 “CHEF: 12 h )5, FRBUAETEE T8 LB Wik sidtd 37 C.
180 r min™ B IEE FHSE LA 10° CFUML. 43 TR 3 pL B 530 7E 0.3%1 0.5% (1) LB 2 [ A 7 56 PR ok,
R TR AR IEE T 37 CHEREEFRMT, FRERI 12h F120 h oW R, TREN RuiB it PR
FRIZEHIER, B EAADN, AR RSEED TR S/
1.34 IR EILE 2 a0 A

KA Y BUE (Kirby-Bauer 7)) #HTABURLK .. Ho B EKT LB AR REME R EWIREL N
10° CFU/ML J5 & B ImL B T K B J5 (18808, 12 000 r min™ 250 3 min, 75 Fi&. YU 1 mL Ak E R,
PR G TERE R, BUE MBS H BT LB A FfJG I JCHa B 2GRt s T PR I,
PR 2 a4E: EER (SM), &&Exw (CM). FHER (KAND. UHME (TE). kil (CEP). ZEWE
R (NA). Z 57 (AMP). TR (PMD. & (ATM). kfliflika (CRO). VAR (CIP). K%
# (GEND. EZ'HiE (MEM). HERIE (TMP). MM 0 FARFIE T 37 CIElREFRfEhiE7E 24 he iR
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Table 2 Criteria for antimicrobial susceptibility testing

Diameter of inhibition zone/mm

Category Antibiotic Abbreviation  Content per disc/(ug disc™) : =
Streptomycin SM 10 <Il1 12~14 >15
Aminoglycosides Gentamicin GEN 10 <12 13~14 >15
Kanamycin KAN 30 <13 14~17 >18
Tetracyclines Tetracyc I-ine TE 30 <11 12~14 >15
Cefalotin CEP 30 <14 15~17 >18
Quinolones Nfellidixic ac-id NA 30 <13 14~18 >19
Ciprofloxacin CIP 10 <15 16~20 >21
Imipenem IPM 10 <19 20~22 >23
Aztreonam ATM 30 <15 16~21 >22
f-lactams Aztreonam CRO 30 <19 20~22 >23
Ceftriaxone AMP 10 <13 14~16 >17
Meropenem MEM 10 <15 16~19 >19
Phenicols Chloramphenicol CM 30 <12 13~17 >18
Folate pathway inhibitors ~ Trimethoprim TMP 10 <10 11~15 >16
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CSH (%) A=A 00w (1)
Ay

KF:

Ag—Andb B ;

A—H R HE,
1.36.2 VIR HERER 170

SRFH B BRI 43 B AR 1Y 1 TRAE B 1T 2 VPG . B Sl RO SR A0 BEIETE 8 000 1 min™ 4675 NG
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Table 3 Detection results of Salmonella in different samples

Sample
Sample type - Total
Raw milk Fresh sausage Egg Pork
No.of samples 69 73 51 40 233
No.of positivesamples 5 3 9 4 21
Positive rate/% 7.25 411 17.65 1000 9.01

T4 DEERRE 165 rONANFLESR

Table 4 16S rDNA sequencing results of isolated strains

Strain designation Strain source Genus Accession No.

G01 Egg Salmonella Pz151877.1
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G02
G03
G04
G06
G07
G10
G16
G18
G05
GO08
Gl
G17
G21
Gl4
G15
G20
G09
G12
G13
G19

Modern Food Science and Technology

Egg Salmonella

Egg Salmonella

Egg Salmonella

Egg Salmonella

Egg Salmonella

Egg Salmonella

Egg Salmonella

Egg Salmonella
Raw milk Salmonella
Raw milk Salmonella
Raw milk Salmonella
Raw milk Salmonella
Raw milk Salmonella
Fresh sausage Salmonella
Fresh sausage Salmonella
Fresh sausage Salmonella
Pork Salmonella
Pork Salmonella
Pork Salmonella
Pork Salmonella

PP843 552.1
PP843 552.1
PP843 552.1
PP843 553.1
Pz151877.1
MK809 213.1
PP843 549.1
07184 494.1
PZ151 876.1
MF459 889.1
MK809 220.1
CP075141.1
CP133435.1
MH548 519.1
MH548 465.1
CP185324.1
KX355308.1
MH548 468.1
ON386 391.1
MH593 391.1

E: EEREFRTARE, NEAENNE AR RBFF AR,
22 DITREEHEHEGAALER

WITREBUR RS — RYNEE TG IR, HIUREMERER. NER. WEER LSRR s e
BHE. FHTRL. AFFFUIT 10 Fhag LR . Ho ssel, mgtC. invA, stn DURPSERITERTA B AR 4
i, i CWTTIRERZE. A EA . NG R & IE s ) EDhRe T, R\ SR BB E& IEL
Jisist AL SERY . SipA. orf319. pipC A& i IIE 95.24% (20/21) LK ssaB. hilA. spvC i H 2K A 90.47% (19/21)
66.67% (14/21). 80.95% (17/21), AHIRHFFC RIS 1T rh sttty LL_E 25 736 A = . sl 1 s

A R R R A, e WAR S B bR GL7 5 el ag 2k, I RIbR G17 AATHK

=

PECAREOR MRS, Mtk G21 (X4 5 N8 2L, Rz 1 R > B AR 5 U SE R AL A7 AR B 7

&1

Strain Desigination

DIRE S BRE HEER L ER

Fig.1 Detection of virulence genes in isolated Salmonella strains

7E: +: Gene present; — Gene absent.
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Fig.2 Motility status of isolated Salmonella strains
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Fig.3 Heatmap of biofilm formation capacity of Salmonella isolates
E: BIAJBEAM ODg<0.3; T MMEH ODgo=0.3~0.6; 3% MLk ODgoo>0.6.
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