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Screening and ldentification of the Primary Bacterium
from the Chilled Beef on Sale

LI Zheng-Tang LI Bai-Lin* OU Jie ZHAO Yong

(College of Food Science and Technology, Shanghai Ocean University, Shanghai 200090, China)

Abstract: It is used the method of pure culture, Selected 32 strains, which were obvious difference in the
shape, color and so on common characteristic, From the chilled beef with no packing and cling film on sale
in this research; and it was included 12 strains from the chilled beef sample packed with cling film; 20
strains from the chilled beef sample with no packing. Simultaneously selected 4 strains which were pre-
dominant in each bacterium from the two samples to conduct the further research, 8 strains serial numbers
are: S01~S08, S01~S04 from the chilled beef sample with no packing; S05~S08 from the chilled beef sam-
ple packed with cling film. Through ARDRA (Amplified ribosomal DNA restriction analysis) as well as 16S
rDNA to clarify the bacterium's classified status. The physiological and chemical tests were done to deter-
mine the various bacteria respective genus. The experiment indicated: SO1 is Pseudomonas putida; S02 is
Shewanella cincia stain; S03 and S05 are the same Shewanella putrefaciens; S04 is Stenotrophomonas mal-
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tophilia; S06 is Psychrobacter; S07 is Staphylococcus sciuri; S08 is Microbacterium- laevaniformans. It was
proved that two samples altogether have the same predominant bacterium. It can provide certain theory basis
for the chilled meat processing craft as the preliminary investigation in the cultured microorganism situation

in two samples.

Keywords: Chilled beef, 16S rDNA, ARDRA, Screening and identification, Physiological and chemical
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’ 15 % DNA {ZBUR A1k
(23] Biospin DNA
DNA
" 5 1.6 16S rDNA K PCR # &
’ ’ DNA ,
’ 27f 5'-GAGAGTTTGATCCTGGCTC
AG-3, 1492r 5'-CTACGGCTACCTTGTT
’ ’ ACGA-3' 25 ul PCR
2 PCR 95°C 3 min; 95°C
1 min, 55°C 1 min, 72°C 1 min, 25
; 72°C 10 min
’ DNA PCR
; 1.7 ARDRA 5#f
) EcoR |
s ) BamHI Taql
10 uL.  16S rDNA  PCR ,
1 Mﬂﬁﬁ& 1 uL 2 uL 10xBuffer 10 pL
1.1 HRRE 37°C 12 h 65°C 5 min
2007 11 tl 10 uL 2.0%
[7]
12 EERFFNNE 1.8 DNA U FFFagE L 58 53 47
PCR 16S rDNA( 1400 bp) ,
, Biospin Blast GenBank
DNA , Biospin, Eppendorf AG ( http://ncbi.nlm.nih.gov/blast), 13
, Bioedit MEGA3 ,

22331 Hamburg PCR
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2 LR 168 PCR
, 1500 bp
2.1 HEEEHFE )
43%=10° CFU/g; M S01 502 S03 S04 S05 506 S07 508
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23 kb — T L R

32, 12
) 20
4 (8
S01—S08, S01—S04
; S05—S08 ),
(D
2.2 DNA H9$2BIFR PCR #718
DNA 1%
, 23 kb ( 1), 1 HEHREIE DNA Bk
DNA 8 Fig. 1  Electrophoresis analysis of total DNA
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Table 1 The properties of bacteria on chilled beef

. SO01 S02 S03 S04 S05 S06 S07 S08
Number of strain:

Shape

Gram staining
IR CEEVEE TR Sy N

Bacterium’s shape v | 4 ' sl %% r'! 5 l':‘f(.‘, Jx ) . l f ‘
Spore
Colony morphology
Colony color
Colony degree of ug ift
Colony edge shape
Colony surface state
Colony luster
Colony of wet and d y

Colony degree of
transparency
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M S01 S02 S03 S04 S05 S06 S07 SO8

1500 bp

2 HE#KAY 16S rDNA KB i
Fig. 2 PCR amplification of 16S rDNA

2.3 ARDRA #3#f
ARDRA (Amplified rDNA Restriction Analysis)

16S rRNA
(species) 81, 1 16S rDNA
(Operational

Taxonomic Unit, OTU), OTU

(species) 81 , 8 16S
rDNA 3 R

16S rDNA
( 3 4),

(3 4)
BamH I
S02 S05 16S rDNA
, 16S rDNA

EcoR | Taq I

()Taq I SO1 S04 S06 S07

M S01 S02 S03 S04 S05 S06 S07 SO8

1500 bp

3 EcoRI+BamH I EEI&R
Fig. 3 Agarose gel electrophoresis amplified 16S rDNA
digested with EcoR I and BamH 1

M S01 802 S03 S04 S05 S06 S07 S08

1500 bp

TR

4 Taql BBYIZER
Fig. 4 Agarose gel electrophoresis amplified 16S rDNA
digested with Taq I

16S rDNA 2 S
, Neilt”!"
S=2><Nap/ (Na + Np) (1)
Nag A B ,
Na A , N B
2 3
5 8 16S rDNA ,
S02 S03 S05
24 RBERENN
8 16S rDNA
NCBI, GenBank
S01-S08 FJ002582-FJ002589, Blast
GenBank 16S rDNA
, 99%
( 5, S01
Pseudomonas(AF094730) ;S02  S03
Shewanella(AB300600) ,
S05 Shewanella (AF140017)
; S04 Stenotrophomonas
(AM403589) ; S06 SO07  S08

Psychrobacter (EU196312),
Staphylococcus(AB233330),
(EU714374)

,S02 S03  SO05

Microbacterium
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% 2 EcoR1I+BamH I EgHJHEINE (%)&E R

Table 2 EcoR I and BamH I digestion similar rate (%) results

Number of straiz S01 S02 S03 S04 S05 S06 S07 SO
S01 100
S02 0 100
S03 0 86 100
S04 0 40 67 100
S05 0 100 86 40 100
S06 0 40 67 100 40 100
S07 0 40 67 100 40 100 10C
S08 0 40 67 100 40 100 10C 101

#3 Taql EBYIHEINE (%)% R

Table 3 Taq digestion similar rate (%) results

Number of straix S01 S02 S03 S04 S05 S06 SO° So:
S01 100
S02 67 100
S03 67 100 100
S04 100 67 67 100
S05 67 100 100 67 100
S06 67 67 67 67 67 100
S07 67 33 33 B85S 33 33 10(
S08 40 40 40 40 40 40 40 101

60) Shewanella sp. ML-S3 16S (AF140017)

56 S05 (F1002586)

74| Shewanella sp. BAM79 gene for 16S (AB300600)
94| S02 (FI002583)

100] S03 (FI002584)
Shewanella sp. MK03 165 (AY690713)
Pseudomonas sp. y1000 partial 16S (X99676)

ggl Pseudomonas fluorescens strain (AF094730)
80 Psychrobacter psychrophilus NP4216S (EU196312)
1001506 (F1002587)

Stenotrophomonas sp. 168 (Y13836)
Stenotrophomonas sp. R-32678 (AM403589)

52

52

S06 (FI002587)
Microbacterium oxydans strain 69816S (EU714374)
—@-‘ Microbacterium oxydans strain 698168 (EU714374)
S08 (F1002589)

84 Staphylococcus sciuri 168 (AM062696)

Wﬁ Staphylococcus fleurettii (AB233330)
99'SO7 (FJ002588)

Psychrobacter sp. 269 (AM409200)

5 16S rDNA 8
Fig. 5 Phylogenetic tree of the 8 strains based on 16S rDNA sequences
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25 HEAENHERE ’

GenBank R 5 5 s
( 4, S02 S03  S05 ,
S01 (P. putida) ) ,
S02 (S. cincia stain), S03 S03  S05 ,
S05 (S. putrefa- , S03
ciens), S04 , S05
(Stenotrophomonas maltophilia) S06 S02  S03 S05
(Psychrobacter sp.) S07 , ( 3), S02
(S. sciuri) S08 S03  16S rDNA S03
(M. laevaniformans) S05
3 ik
8 , )

x4 MEBRNEBEULETE

Table 4 Identification of bacteria common physiological and biochemical

Number of strains SO! S0z S0: S0+ NN S0¢ S0” S0¢
H,0, Catalase + A A A I + + +
MR NT NT NT NT NT - NT -
Glycerin NT - 4 e 4 - NT NT
Amylase test - = I I o NT NT NT
Citrate test NT — +/= - F NT NT NT
Nitrate reduction = + F = +* = + =
Gelatin liquefaction = + 4 = + NT NT -
Coagulase reaction N1 NT NT NT NT NT - NT

O/F Oxidation / fermentati n NT F F F F F

Glucose +* 4 - - — + +

Sucrose = + _ _ _ NT T
Fructose - - - - - NT NT -
Maltose +* = = = = e + +
Raffinose NT NT NT NT NT - - NT
Mannose NT NT NT NT NT - + +
Arabinose + — + + + - + _
Mannitol = - +/- _ 4+ _ + _
Rhamnose NT NT NT NT NT - NT -
Trehalose = = + + + = + +
Sorbinose NT - - NT - + NT NT
Sorbitol = = = 4 = = NT NT
Cellobiose _ _ + _ + + + _
Xylose NT - e e F = + =
Galactose = - + _ & _ + NT

+ (=90%) , (=90%) , /- ,NT

Note: +: Most are (=90%) positive; —: Most are (=90%) negative;  /—: Positive one exceed negative; NT: No test.
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