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Effect of Multiple Freeze-thaw Cycles on the Microflora of Quick-frozen
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Abstract: The effect of temperature fluctuations caused by repeated freeze-thaw cy cles onthe number and diversity of microorganisms in
quick-frozen dumplings was investigated using poly merase chain reaction-denaturing gradient gel electrophoresis (PCR-DGGE) and traditional
plate culture methods. The dumpling fillers were inoculated with Staphylococcus aureus to analyze the dynamic changes in S. aureus itself and
its influence on the dumpling microflora The results showed that the quantity and diversity of microorganisms in the dumplings increased
significantly (p < 0.05) with increasing freeze-thaw cycles. At the last cycle, S. aureus count inthe inoculated dumplings increased from 3.49 to
5.07 logyy CFU/g, which reached the minimum count for Staphy lococcal toxicity, of 10° CFU/g. PCR-DGGE showed that lactic acid bacteria,
Pseudomonadales bacterium and Brochothrix thermosphacta were the dominant strains in the dumplings during the freeze-thaw cycles, while
the counts of S. aureus increased and finally became the dominant strain. The results of PCR-DGGE and the traditional culture method were
generally consistent.
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Table1 Recipe of dumpling fillers (g)
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Table2 Selective media and culture conditions for bacteria

during storage of dumplings
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Fig.1 Dynamic changes in bacterial counts during multiple
freeze-thaw cydles
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Fig.2 Electrophoresis (2% agarose) pattern for PCR products
of bacterial DNA (V6 to V8 region) extracted from bacteria in
the dumpling during multiple freeze-thaw cydes
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Table 4 Partial sequence identification of 16S rDNAgene
fragments from DGGE bands of total DNAdirectly extracted

from the bacterial community in dumplings

& G FABAE R AN BRT
1 Lactobacillus plantarum 99 KF023229.1
2 Staphylococcus xylosus 99 KC790245.1
3 Macrococcus sp. 99 JQ342093.1
4 Staphyloooccus aureus 100  CP007539.1
5 Staphylococcus sp. 99 JX482500.1
6 Lactic acid bacterium 98 FN646074.1
7  Pseudomonadales bacterium 99 KC404003.1
8 Brochothrix thermosphacta 99 AY543025.1
9 Uncultured bacterium 99 GQ011032.1
10 Carnobacterium sp. 99 DQ343755.1
11 Stenotrophomonas sp. 99 GU%94747.1
12 Carnobacterium sp. 94 DQ405248.1
13 Arthrobacter sp. 99 AM900505.1
14 Citrococcus sp. 98 KF768824.1

b & 3 7K 13 e 52 5 st A2 H 41 R 1) DGGE 1 5
A KA B GERGE N, RISV fEd K
WAL RIS 20 44 5. 6. 7+ 8 P HIAARKHH &IER
( Staphylococcus xylosus ) « 4r B {0 % % BR
(Staphylococcus aureus) . %] Bk J& (Staphylococcus
sp.). FLEZHE (Lactic acid bacterium) . 5 . fifd &
( Pseudomonadales bacterium ) Al # % & 2
(Brochothrix thermosphacta), 14577 6. 7. 8 E%&
AN AR IR O W5 B A S R b i) S5 hn Az
5o, DICARR B Br M ps AR R 2218 e SR
KB AR R, AR RS P ER
JON R R RS RO S k. 2 SO N
A EE TR R P B . AR R LB 2
R EVERIE O R R A . B RO R L)
Bahn, 4 1. 3. 10 I HIZREAE 5, 2l EY) L
B (Lactobacillus plantarum). E¥KE (Macrococeus
sp.) PR (Camobacterium sp.). FyiNAeLE
NFEFIH PCR-DGGE HA A 7t #hudif PR 5kict 2 1
EAHAEAL I, ORI AEAEE BR T . fEIKIE 8. 9
AIPKIE 17, 18, 19 RS SR R WL I 2% A7 11 A1 14,
4y A N E FR L JE  (Stenotrophomonas sp.) Al
Citrococcus sp.. SE7% M & & — M H i s B &,
JE& TSR, T2 AAE T B AR, K
HoK e E koK. Didienne™ 45 A 7E 40T — R R A
“gerles” (FH-T#I{E Salers #Hl& A FAIEEY)
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Fig4 Phylogenetic tree profiles of bacteriain the dumplings
during multiple freeze-thaw cydles
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