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Table 1 Specifications of primer sequences

name Sequence Connection temperature Source
Forward 5’- TAC GGG AGG CGA CAG T-37 53°C [15]
Reverse 5-TAT TAC CGG GGC TGC T-3~
ITS4-F 5’-TCC TCC GCT TAT TGA TAT GC-3’ 5300 [16]

ITS4-R  5'CAGACTT(G/A)TA(C/T)ATGGTCCAG3’
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2 Kolmogorov-Smirnov

3 .One sample T-test

4 .One sample wilcoxon test

5 .Bionomial test

6. Pearson

7 .Statistical Package for Social Sciences

Table 2 PCR reaction components

Material Volume (pul)
Master mix (2X) 12.5
ddH,O 9.5

Forward primer
Reverse primer
Template DNA

0.5 (10 pmol)
0.5 (10 pmol)
2 (50-70 ng)
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Table 3 Test results based on culture of bacterial isolates

Sample Morphology Gram Spores Oxidase Catalase
G Cocci + - - -
Q Cocci + - - -
C Cocci + - - -
M Cocci + - - -
B Cocci + - - -
Vv Cocci + - - -
X Cocci + - - -
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Fig 1 Agarose electrophoresis of extracted DNA (top) and PCR products of ITS4 (800 bp) and V3 (350 bp) regions
ofribosomal DNA (bottom).
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Table 4 Sequence homology, pH, Syneresis and Color characteristics a*, b*, L* measurement results

Sequence Accession

Sample Isolated homology % numbers Syneresis pH L* a* b*

Control - 7.76 55 7331 324 11.99
K Streptococcus faecium 92 MF896259 10.24 5.6 74.54 1.67 1453
G Enterococcus faecium 93 MT773438 10.86 58 7375 0.63 15.76
B Enterococcus faecium 98 MN493726 13.01 5.6 7481 172 1459
Q Enterococcus sp. 90 KF387497 13.14 5.7 74.11 21 1239
M Enterococcus sp. 90 KX898902 11.29 5.6 76.75 16 15.61
C Enterococcus faecalis 94 MT742939 11.95 5.6 6649 226 16.88
\Y Enterococcus faecalis 93 MT742944 9.88 58 70.8 1.04 21.64
X Candida saitoana 96 AB013523 13.27 58 7429 292 2455
I Candida sp. 92 KY996548 10.24 5.6 7713 075 2542
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The control sample does not have a yellow spot. Sample K is related to Streptococcus faecium strain, G and B
strains are Enterococcus faecium strain, Q and M strains are Enterococcus spp strain, C and V strains are
Enterococcus faecalis strain, X strain is Candida saitoana and 1 strain is Candida spp.
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One of the problems with the processed meat products shelf life is the formation
of yellow spots in sausages. The aim of this study was to isolate and identify the
microbial agents causing yellow stain from sausage by molecular- and culture-
based methods. For this purpose, 15 samples from yellow spot and separation
areas of chicken sausages were sampled. A total of 44 colonies grown on the
MRS, M17, YGC, and PDB culture medium were inoculated into pre-packaged
cutting sausages to induce the yellow spot. Yellow spots appearance9 samples
and they were characterized by both culture-based methods and sequencing of a
350 bp fragment from 16S rRNA V3 region and a 800bp fragment from 18S
rRNA ITS4 region. The results of the culture-based and molecular assay showed
that the main causes of the yellow spots in the chicken sausage packaged under
vacuum were FEnterococcus faecium, Enterococcus faecalis, Streptococcus
faecium and Candida saitoana. In addition, one species of Enterococcus and one
species of Candida were also identified at the genus level. Examination of yellow
spotted samples also showed that the microorganisms that cause yellow spotting
cause changes in pH, color indices L*, a* and b*, and syneresis compared to the
control sample but the rate of change is only in the syneresis quantity and a* was
significant.
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