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Physicochemical Characteristics and Spoilage Bacteria of Modified Atmosphere Packaged Braised Chicken during Refrigeration

ZHANG Li, MA Yunhao, WANG Ying™, XU Baocai™
(School of Food and Biological Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: In order to explore dynamic changes in the physicochemical characteristics and microbial diversity of modified
atmosphere packaged braised chicken during refrigeration, high-throughput sequencing technology and traditional isolation
and identification methods were combined to study the physical and microbial changes of modified atmosphere packaged
(25% CO,/75% N,) braised chicken during storage at 4 “C for 10 days. The results showed that total volatile basic nitrogen
(TVB-N) content and total bacterial count increased significantly during storage (P < 0.05). pH decreased significantly in
the late storage period (P < 0.05). Thiobarbituric acid reactive substance (TBARS) levels tended to be stable at the end of
storage (P > 0.05). These changes were related to the gas composition in modified atmosphere packaging. The microbial
species richness of braised chicken was the highest at the early stage of storage, and then decreased gradually. At the initial
stage of storage, the relative abundance of Enterobacteriaceae, Acinetobacter and Aeromonas were high. At the middle and
late stages of storage, the relative abundance of Weissella and Enterobacter were high. The relative abundance of Weissella,
Enterobacter, Lactococcus and Leuconostoc increased gradually during the whole storage period and their growth was
dominant. Six species of spoilage organisms were isolated and identified, namely, Lactobacillus curvatus, Bacillus cereus,
Bacillus safensis, Serratia liquefaciens, Hafnia sp. and Enterobacter sp., which could be the major causes of the rot of
braised chicken under modified atmosphere packaging conditions.
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Fig.1  Changes in pH during refrigerated storage of MAP braised chicken
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Fig.3  Changes in TBARS value during refrigerated storage of MAP

braised chicken
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Table1  Changes in major microorganisms in MAP braised chicken
during storage
lg (CFU/g)
» JEE L/
ik 0 2 4 6 8 10

TVC  377+020° 47540465 5264039° 6.96+022° 7451056 7.78+0.38"
AEE 33040487 38020325 54240358 663+051° 679£0.00°  7.07£0.15"
WEHE 3751023° 4481021 5072018 6831047 6584063 7561044
i R ND 4302031°  50620.00° 650£032° 639£0.56°  7.11+0.25"
R ND 4394049°  4425064°  501£044° 599£027"  6.11£044

W AT KREFRARERZETEE (P<0.05) ; NDAKH.
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Fig.4 Rank-abundance curves of bacterial community in MAP braised

chicken during storage
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bacterial community in MAP braised chicken during storage
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Table 2  a-Diversity indexes of bacterial community in MAP braised
chicken during storage
HRAR STagdl  ASVSL  Chaol#85  ShamnondR¥l  Simpsonffdl HEAE£F/%
Q0 387894385 1130£229 1129.500£229.035 5.538+0276  0.017£0.005 100
Q4 296717452 99£13 99250+13401  1.397£0.584 044610211 100
Q8 13743575 3544 2500014343 164310564 034120216 100
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Fig. 6  Changes in the relative abundance of bacteria at phylum level (A) and
genus level (B) during storage of MAP braised chicken and Circos plot (C)
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Table 3  Results of 16S rDNA identification of traditional colony isolates

WbRS  BEEH GenBank#f UL F HEWE%  GenBankBx*5
QM5 1466 Lactobacillus curvatus 99.90 MT597519.1
QM3 1420 Bacillus cereus 97.00 KU922224.1
QV1 1423 Bacillus safensis 98.97 MWI131521.1
QC2 1414 Hafia sp. 99.00 MN922944.1
QA7 1408 Enterobacter sp. 99.15 MT270807.1
QCl11 1475 Serratia liquefaciens 99.93 MT279350.1
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