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Abstract: This project used commercially available frozen chicken leg, frozen chicken wing and frozen chicken feet as the research
objects to evaluate the microbial contamination in frozen chicken meat and analyze the diversity of cold-resistant bacteria distribution. The
results showed that the microbial contamination of frozen chicken feet was the most serious (up to 10° CFU/g). A total of 100 cold-tolerant
bacteria were isolated from three types of chicken meat samples, of which Pseudomonas accounted for 49%, Psychrobacter and Serratia
accounted for 13% and 12%, respectively. In the genus Pseudomonas, sixty-one percent of Pseudomonas were identified as Pseudomonas fragi.
A phylogenetic tree was built for the 30 strains isolated from frozen chicken feet to estimate their phylogenetic positions. A P. fragi 30-1 strain
was further selected to study its growth characteristics and subjected to the antibacterial test. The results showed that P. fragi 30-1 had strong
cold resistance, could withstand a maximum of 2.5% NaCl, and is suitable for growth in a pH 6~8 environment. Chloramphenicol,
roxithromycin, and tea polyphenols had good antibacterial activities against P. fragi 30-1, and the minimum inhibitory concentrations (MICs)
were 0.31 mg/mL, 0.62 mg/mL and 0.62 mg/mL, respectively. This study provided a basis for understanding the safety of frozen chicken and
also insights into the control of P. fragi contamination.
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Table 1 The microbiological contamination of frozen chicken samples
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Table 2 The isolates in frozen chicken leg

BAREEAN  HHEK Hoxt 2 R B R & S E W5 AEEWE TS
PCA 23-1 Psychrobacter sp. 100% Psychrobacter sp. TMB2-15 JX949972.1
PCA 23-2 Psychrobacter maritimus 99% Psychrobacter maritimus CX-93 MH368410.1
PCA 23-3 Psychrobacter sp. 100% Psychrobacter sp. Ask2 MK560045.1
PCA 23-4 Psychrobacter sp. 100% Psychrobacter sp. TP-Snow-C67 KC986997.1
PCA 23-5 Psychrobacter sp. 99% Psychrobacter sp. M3-2 KP058411.1
PCA 23-6 Psychrobacter maritimus 99% Psychrobacter maritimus JB 102 KJ939482.1
PCA 23-7 Psychrobacter sp. 100% Psychrobacter sp. NUO1 LC184493.1
PCA 23-8 Psychrobacter maritimus 99% Psychrobacter maritimus M1-13 KP058402.1
PCA 239 Psychrobacter maritimus 100% Psychrobacter maritimus CX-93 MH368410.1
PCA 23-10 Psychrobacter maritimus 100% Psychrobacter maritimus JB 102 KJ939482.1
PCA 23-11 Psychrobacter sp. 100% Psychrobacter sp. MAO1 LC184277.1
PCA 23-12 Psychrobacter sp. 100% Psychrobacter sp. M4-12 KP058425.1
PCA 23-13 Pseudomonas trivialis 100% Pseudomonas trivialis B24 JN377670.1
PCA 23-14 = Carnobacterium maltaromaticum  100% Carnobacterium maltaromaticum M-6 KT722995.1
PCA 23-15 Psychrobacter psychrophilus 100% Psychrobacter psychrophilus NP42 EU196312.1
PCA 23-16 Carnobacterium divergens 99% Carnobacterium divergens MF 109 AY543016.1
PCA 23-17 Carnobacterium divergens 100% Carnobacterium divergens JCM 5816 LC145556.1
CFC 23-21 Buttiauxella agrestis 99% Buttiauxella agrestis L40 KU179368.1
CFC 23-23 Pseudomonas fragi 99% Pseudomonas fragi F25 KT767873.1
CFC 23-24 Pseudomonas fluorescens 100% Pseudomonas fluorescens PE3 KJ127239.1

VRBDA 23-25 Pseudomonas sp. 100% Pseudomonas sp. CSC23 KX289494.1
VRBDA 23-26 Pseudomonas fluorescens 99%  Pseudomonas fluorescens KOPRI 25934 HQ825057.1
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Table 3 The isolates in frozen chicken wing

BARERA S5 HK LASEES B R AEARBT AEHHE RS
PCA 27-1 Chryseobacterium sp. 95% Chryseobacterium sp. Leaf404 MK095757.1
PCA 27-2 Sphingobacterium sp. 99% Sphingobacterium sp. RCB287 KT260499.1
PCA 27-3 Mycetocola lacteus 99% Mycetocola lacteus CM-10 NR_024679.1
PCA 27-4 Chryseobacterium hominis 100% Chryseobacterium hominis F5649 JX100820.1
PCA 27-5 Chryseobacterium sp. 99% Chryseobacterium sp. WW-RP1 KJ958496.1
PCA 27-7 Serratia liquefaciens 99% Serratia liquefaciens ZMT-1 KU999993.1
PCA 27-8 Serratia sp. 99% Serratia sp. TV91May KJ482883.1
PCA 27-9 Arthrobacter pascens 98% Arthrobacter pascens pp3e GQ360068.1
PCA 27-11 Arthrobacter pascens 98% Arthrobacter pascens pp3e GQ360068.1
PCA 27-12 Pseudomonas lurida 100% Pseudomonas lurida A10 KT767650.1
PCA 27-13 Acinetobacter johnsonii 100% Acinetobacter johnsonii W1109-B23 JQ815206.1
PCA 27-14 Sphingomonas sp. 100% Sphingomonas sp. PDD-57b-28 KR922123.1
PCA 27-15  Chryseobacterium ureilyticum  99% Chryseobacterium ureilyticum CQ-4 MN216257.1
PCA 27-16 Serratia proteamaculans 99% Serratia proteamaculans P2-2 KT215491.1
PCA 27-18 Acinetobacter guillouiae 98% Acinetobacter guillouiae phen 8 KM658327.1
PCA 27-19 Pseudomonas fluorescens 99% Pseudomonas fluorescens Cr2 KX589061.1
PCA 27-20 Epilithonimonas sp. 100% Epilithonimonas sp. NSG16 KC884003.1
PCA 27-21 Pseudomonas fragi 99% Pseudomonas fragi NBRC 101046 AB681348.1
PCA 27-22 Pseudoclavibacter sp. 99% Pseudoclavibacter sp. HP10L KM187382.1
PCA 27-23 Serratia proteamaculans 100% Serratia proteamaculans KB49 JF327473.1
PCA 27-24 Comamonas koreensis 100% Comamonas koreensis M0412 KF924214.1
PCA 27-25  Stenotrophomonas maltophilia 100% Stenotrophomonas maltophilia 24bKB2 KT825767.1
PCA 27-26 Serratia proteamaculans 100% Serratia proteamaculans B99 KJ781963.1
PCA 27-28 Pseudomonas fragi 100% Pseudomonas fragi CIFTRT177 KF379759.1
PCA 27-29 Serratia sp. 99% Serratia sp. KB17 JF327451.1
CFC 27-30 Pseudomonas psychrophila 99% Pseudomonas psychrophila F17 KT767864.1
CFC 27-31 Pseudomonas fluorescens 99% Pseudomonas fluorescens Cr2 KX589061.1
CFC 27-32 Pseudomonas fluorescens 100% Pseudomonas fluorescens DN-S01 KU899097.1
CFC 27-33 Serratia liquefaciens 100% Serratia liquefaciens ZMT-1 KU999993.1
CFC 27-34 Serratia sp. 99% Serratia sp. R36 KU057031.1
CFC 27-35 Pseudomonas orientalis 100% Pseudomonas orientalis KOPRI 25906 HQ825051.1
CFC 27-36 Pseudomonas fluorescens 100% Pseudomonas fluorescens DN-S01 KU899097.1

VRBDA 27-37 Pseudomonas cedrina 100% Pseudomonas cedrina G25 KT767922.1
VRBDA 27-38 Serratia grimesii 99% Serratia grimesii DSM 30063 NR_025340.1
VRBDA 27-40 Comamonas koreensis 100% Comamonas koreensis M0412 KF924214.1
VRBDA 27-41 Acinetobacter guillouiae 99% Acinetobacter guillouiae V8 KF749283.1
VRBDA 27-42 Pseudomonas fluorescens 100% Pseudomonas fluorescens DN-S01 KU899097.1
VRBDA 27-43 Serratia proteamaculans 100% Serratia proteamaculans B99 KJ781963.1
VRBDA 27-44  Stenotrophomonas rhizophila 99% Stenotrophomonas rhizophila BOsh53 MK737124.1
VRBDA 27-45 Pseudomonas azotoformans 100%  Pseudomonas azotoformans ChDrAdgB60 KU143978.1
VRBDA 27-46 Pseudomonas marginalis 100% Pseudomonas marginalis D3 KT767833.1
#TR
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VRBDA 27-48 Serratia liquefaciens 99% Serratia liquefaciens V4 HQ335001.1
VRBDA 27-49 Rahnella aquatilis 100% Rahnella aquatilis 5-2 JX867757.1
VRBDA 27-50 Pseudomonas fragi 100% Pseudomonas fragi F38 KT767885.1
VRBDA 27-51 Pseudomonas fragi 100% Pseudomonas fragi F38 KT767885.1
VRBDA 27-52 Serratia proteamaculans 99% Serratia proteamaculans B99 KJ781963.1
VRBDA 27-53 Pseudomonas fragi 100% Pseudomonas fragi JCM 5451 AB685660.1
VRBDA 27-54 Rahnella aquatilis 99% Rahnella aquatilis PW89 JF494811.1
R4 RFIGNRE 5= E
Table 4 The isolates in frozen chicken feet
BREXR  pHk test 45 R R RE LERANRBT SEHREFT
PCA 30-1 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
PCA 30-2 Pseudomonas fragi 100% Pseudomonas fragi MC16 KT443784.1
PCA 30-3 Pseudomonas sp. 100% Pseudomonas sp. L10.10 KX714290.2
PCA 30-4 Pseudomonas fragi 99% Pseudomonas fragi MC16 KT443784.1
PCA 30-6 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
PCA 30-7 Brochothrix thermosphacta 100% Brochothrix thermosphacta B13 KT767854.1
PCA 30-8 Pseudomonas fragi 99% Pseudomonas fragi JCM 5425 AB685636.1
PCA 30-9 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
PCA 30-10 Pseudomonas fragi 100% Pseudomonas fragi ICE258 KX588591.1
PCA 30-11 Pseudomonas fragi 100% Pseudomonas fragi MC16 KT443784.1
PCA 30-12 Pseudomonas sp. 100% Pseudomonas sp. CIFTRT176 KF379758.1
PCA 30-13 Pseudomonas fragi 100% Pseudomonas fragi MC16 KT443784.1
PCA 30-14 Pseudomonas fragi 100% Pseudomonas fragi MC16 KT443784.1
PCA 30-15 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
CFC 30-16 Pseudomonas sp. 99% Pseudomonas sp. A4R1.12 KX714292.1
CFC 30-17 Pseudomonas sp. 99% Pseudomonas sp. 2-18 KX378924.1
CFC 30-18 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
CFC 30-19 Brochothrix thermosphacta 100% Brochothrix thermosphacta KSN1 KC346293.1
CFC 30-20 Pseudomonas fragi 100% Pseudomonas fragi T1 KJ909019.1
CFC 30-21 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
CFC 30-22 Pseudomonas fragi 100% Pseudomonas fragi F25 KT767873.1
CFC 30-23 Pseudomonas fragi 100% Pseudomonas fragi JCM 5437 AB685648.1
VRBDA 30-24 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
VRBDA 30-25 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
VRBDA 30-26 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
VRBDA 30-27 Pseudomonas fragi 99% Pseudomonas fragi JCM 5420 AB685632.1
VRBDA 30-28 Pseudomonas fragi 100% Pseudomonas fragi MC16 KT443784.1
VRBDA 30-29 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
VRBDA 30-30 Pseudomonas fragi 100% Pseudomonas fragi JCM 5420 AB685632.1
VRBDA 30-31 Pseudomonas fragi 100% Pseudomonas fragi T1 KJ909019.1
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BRI K 2a FI%0, PCA b4y H s kAR
BEE. B BAM RS RE S 2 TR

[FIELEE . 11 CFC PR L& 78%[MIMB AR, 1X /& H
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J§ . VRBDA “FAR I SRR SR B S bR o H 34 s
{ERAMIR T EGR T —Le T BRI AR, Wb IR,
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