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The Comparative Analysis of Microorganism Diversity in
Two Kinds of Packaged Chilled Beef on Sale

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

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

Abstract: This research is for the purpose of comparative analysis of the microbial flora structure in the
chilled beef with no packing and cling film, which under the same terms of sale. It was used the V3 area
fragment of 16S rDNA to carry on PCR-DGGE, Meanwhile used the 16S rDNA sequence to analysis the
microbial flora structure of the two samples, according to the technology of clone .The research discovered
that the flora structure displays a biggish difference; there was 6 OTU in the chilled beef with cling film,
mainly was that Lactococcus(28%), Lactobacillus (26%), Carnobacterium(18%) and Brochothrix (10%); but
there was 18 OTU in the chilled beef with no packing, mainly was that Lactococcus(28%), Brchothrix(18%),
Acinetobacter (11%). The result indicates that cling film played a certain inhibitory action regarding the
Staphylococcus as well as the cold pole bacteria and such bacterium. And it can provide a certain theory ba-
sis for the meat processing in the department of microorganism’s control.
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EEWMAE: (No. 2007BAD52B05); (No. T1102)

*BRARE. Tel: 86-21-65710324; B<: joushou.edu.cn © hERERMENTRFABTHARELD http://journals. im. ac. on
Yrim B ER: 2008-07-07; S HEA: 2008-09-02



65

10xPCR 2.5 uL, MgCl, (25
, , mmol/L)1.5 pL, dNTP 2 pL, 27f 1492r
s , 1 uL, 1 uL, Tag (1000U, 5 U/mL)0.3 puL,
15.2 uL PCR 95°C 3 min;
, 95°C 1 min, 55°C 1 min, 72°C , 25
; 72°C 10 min 1.0%

[12]

, 1.4.2  FEEBH SR H Ik

35%~55% V3 DGGE 7]
(341 DNA 10 puL Dcode DGGE
, , B3] (Bio Rad) , I <TAE
, , 120V 4h R SYB green
, I (IXxTAE, 1 : 10000) 60 min, ,
ddH,0 5 min, UVP

1.5 16S rDNA FZFEXTES
1.5.1 16S rDNA A7 PCR # 1.

DNA , 16S 27f
5'-GAGAGTTTGATCCTGGCTCAG-3',
1492r 5'-CTACGGCTACCTTGTTACGA-3'  PCR

) V3
1 MR & DNA PCR
11 RERE 152 SERESCEMEN. 16S tDNA
2007 11 pGEM-T Easy , CaCl,
DH5a, X-gal(40 pg/mL)
1.2 FERFFLEE IPTG(40 pg/mL) Ap(50 ng/mL) LA
PCR , << > 4%
; Biospin SP6  T7 PCR e i
DNA Biospin; pGEM-T )
Easy ; DH5a
Promega ; Eppendorf AG 22331 Ham- 1.6 EFERFFINE K b3t
burg PCR )
1.3 DNA HJ#2EX 16S rDNA(
[6] Biospin DNA 1500 bp) , Blast GenBank
DNA ( http://ncbi.nlm.nih.gov /blast) ,
1.4 TR BRIk O T 90%
1.4.1 PCR-DGGE Hj V3 BJZF[X PCR ¥ &, (OTU, Operational Taxonomic Unit)
16S tDNA V3 V3-2 5'-ATTA  Bioedit MEGA4 ,

CCGCGGCTGCTGG-3'  V3-3 5'-CGCCCGCCGC 1.7 MEERBIIEN
GCGCGGCGGGCGGGGCGGGGGCACGGGGGGCC
TACGGGAGGCAGCAG-3' 25 uL , 16S rDNA
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Fig. 1 Electrophoresis analysis of total DNA from the two
simples

2.2 16S rDNA #1 V3 AJ 2 [X PCR ¥ 1&

27f  1492r PCR,
1500 bp(  2) 16StDNA V3
( GC ) PCR , 1%
s 200 bp ,
3 , PCR ,

DGGE

http://journals.im.ac.cn/wswxtbcn

1.5kb

B2 WHGAEMEY 16S rDNA Bk EE
Fig. 2 PCR amplification of 16S rDNA derived from the
two samples

U L

200 bp

B3 M4FAER V3 ATEX PCR SR
Fig. 3 PCR amplification products of V3 region from the
two samples

2.3 PCR-DGGE &8

DGGE DNA
, DGGE
DGGE ( 4
DGGE
15 )
13 R 5,
4 abcd e DGGE
, 1 1 )
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1 2
24 RERLANFRAERBESRLAF AR
R TE EHIHE
100
) 100
, Blast
b 97% (OTU)
c ( M
) 18 OTU, OTUMI1
g OTUMIS, (
N ) 6 OTU, OTUNI
OTUNG6 Good ,
M Coverage C 82%, N
4  FRhA PORE S I MEAR IS B AR B Ik B E Coverage C 88%,
Fig. 4 DGGE profile of the two samples
OTU NCBI Blast
DGGE ; ; ( 6
DGGE R 41%~49%,
45% (Lactococcus, 11%),
bandscan ,a b d e (Brochothrix, 18%), (Acinetobacter,
> 9%), (Pseudomonas, 8%),
s (Carnobacterium),
c (Lactobacillus), (Shewanella),
g%§0.6- ( | ‘H I'
HMas Ao A \ A AT A
TEmo2 AN WP AN AT A
ECg 0 = E————
Q mlm
35 37 39 41 43 45 47 49 51 53 55
ASPEFIBREE (%)
Denaturant gradient (%)
3 B i 1
S5 00 AR l
HzE 04 v }UHI |
HZo 1/ '}L AWRAATR!
TEmo02 A R UAANAS S |
‘EHS 0 e A S T
35 37 39 41 43 45 47 49 51 53 55
ASPERIBBEE (%)
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5 AMEAEREESHESR
Fig. 5 Community diversity of the two samples
A: ; B:

Note: A: Chilled beef with no packing; B: Chilled beef with cling film.
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Chilled beef with no packing (M)
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Fig. 6 Percentage of clones in the two samples and their relationship to different genera

(Staphylococcus), (Rahnella), ; OTUNI1 (Lactobacillus
(Kocuria), (Bacillus subtilis), sakei), OTUN2 (Streptococcus
(Psychrobacter), (Microbacterium), agalactiae), OTUNG6 (Brochothrix
(Stenotrophomonas), thermosphacta)
(Streptococcus) (Vagococcus salmon- A\ e
inarum) 3 ﬁ‘hﬁ
, (Lactococcus, 28%), Lactobacillus
(Lactobacillus, 26%), Lactococcus  Streptococcus Carnobacterium
(Carnobacterium, 18%,), (Brochothrix, 16%), s
(Streptococcus) s ,
(Lactococcus), (Brochothrix), ,
(Carnobacterium), (12l ,
(Streptococcus) (Lactobacillus) ,
, [12] ,
(Lactococcus), ) >
(Lactobacillus) (Brochothrix), (Brochothrix) ,
[’11] )
25 RZEEBON (Pseudomonas) (Shewanella),
OTU NCBI Blast ,
(D, NCBI , ;
GenBank , M EU826652- s s
EU826669 N EU826670-EU826675 H,S TMAO
1 M BLAST , )
OTUM6 OTUM7 OTUMI1 OTUMI14 (Shewanella)
OTUMI8 N BLAST SSO(Specific Spoilage Organisms)™,
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R1 RERALNFAMREEERZILEFA 16S rDNA XE OTU AR R E S

Table 1 Information of 16S rDNA clone library constructed from chilled beef with cling film and no packing

Accession number of

Type of OTU  Number of Clone  Accession No. Most closest sequences e Similarity (%)
OTUM1 9 EU826652 Uncultured bacterium AY958853 99
OTUM2 2 EU826653 Vagococcus salmoninarum Y 18097 99
OTUM3 9 EU826654 Acinetobacter sp. AB365066 99
OTUM4 18 EU826655 Brochothrix sp. AM 409367 99
OTUMS5 7 EU826656 Psychrobacter EU196312 99
OTUM6 4 EU826657 Bacillus subtilis EF032688 99
OTUM7 8 EU826658 Pseudomonas fluorescens AF094730 99
OTUMS8 7 EU826659 Carnobacterium AY 543016 99
OTUM9 5 EU826660 Staphylococcus sp. AB167054 99

OTUM10 5 EU826661 Shewanella sp. AF140016 98
OTUMI11 6 EU826662 Lactobacillus sake AB362606 99
OTUMI12 1 EU826663 Exiguobacterium DQ351341 99
OTUMI13 1 EU826664 Rahnella sp. AJ415576 99
OTUM14 3 EU826665 Streptococcus agalactiae AE014210 92
OTUMI15 11 EU826666 Lactococcus sp. AY762111 99
OTUM16 1 EU826667 Stenotrophomonas sp. AM403589 99
OTUM17 2 EU826668 Microbacterium EU086800 99
OTUMI18 1 EU826669 Kocuria rosea EF522129 95
OTUNI1 26 EU826670 Lactobacillus sakei AB362609 99
OTUN2 6 EU826671 Streptococcus agalactiae AE014207 92
OTUN3 28 EU826672 Lactococcus sp. AY762105 99
OTUN4 18 EU826673 Carnobacterium EU304249 93
OTUNS 6 EU826674 Uncultured bacterium EU024337 95
OTUNG6 16 EU826675 Brochothrix thermosphacta AY 543027 100
(Staphylococcus), (Psychroba- .
cter) (Microbacterium) %lﬁ
[13] 1
> ’ )
, 2)
>
o (Shewa- Lactococcus Brochoth-
nella) (Staphylococcus) rix Acinetobacter Psychrobacter  Pseudomo-
(Psychrobacter) (Microbacterium) nas, Lacto-

> coccus Lactobacillus Carnobacterium
s ) Brochothrix
[10] 3)
Lactobacillus  Lactococcus
> Carnobacterium  Streptococcus  Brochothrix
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