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ABSTRACT: The recent development progress of rapid detection technology for foodborne pathogenic mi-
croorganisms were reviewed in this paper, including improved culture-based methods, immunoassays, PCR
technology, DNA probe, ATP bioluminescence and biochip etc. Current application status in China of these
technical products was introduced. To provide a reference to domestic food safety testing technology research
and industrial development, the challenges of rapid detection methods of foodborne pathogenic microorgan-
isms were analyzed and the development trends were discussed.

KEY WORDS: foodborne pathogenic microorganism; rapid detection; food safety

B 2il=R (2012DFA31140)
Fund: Supported by International Science & Technology Cooperation Program of China (2012DFA31140)
*BIIEE: , , E-mail: ailiang.chen@gmail.com

*Corresponding author: CHEN Ai-Liang, Associate Professor, Institute of Quality Standard & Testing Technology for Agro-Products, Chinese
Academy of Agricultural Sciences, No.12, Zhongguancun South Street, Beijing 100081, China. E-mail: ailiang.chen@gmail.com



174

(1]

1 BiR

[2]

[3]

(4]

[4, 5]

7 R 4D IR SR AGE T 45 AR iz AR AR

1.1 fRGEFEE R

b

1.1.1 Bé&Eitx

[6,7]
DNA
(CHROMagar)
[7, 9-11]
7~15d 1~2d,

[12,13]

112 #HARE AR E(T A %)

Petrifilm

[8]

BD

M



175
, Petrifilm
. [18]
VRB
, 405
2~18 h, 4 h,
6h,
3M  Petrifilm 4~13 h
Soleris
[14-16] 91 Soleris
, 5 s s Soleris
3M b b
s ) > pH COZ
(Nissui) Compact Dry ,
BIOCONTROL  SimPlate , [20-21 Soleris
[17]
> ) , 6~24 h
[23]
RVLM (241
Easy Test , ,
/ .
(beta-
GB/T4789-2008 , ) ) )
, 24~48 h R
1.13 Aasimipirir b 5x 24
, : 10® CFU/mL, 2 h
; 10 CFU/mL, 14 h
; , 18 h
, ( )
, Milliflex Quantum s
[25]
) Millex ,
Vitek AMS Milliflex

>



176 5
) ) 1.2.2  JrAein
, , 5~20 min
Biolumix (26, 27 SDIX
, Rapid Check ,
, O157:H7 , 10 min,
CO, R PCR
, Merck Millipore Singlepath Duopath
O157:H7 D
CO, , NH ,
/ 0157:H7 026 Ol11
[28-30] , 18h
1.2 S®EHE
) 0157
) O157:H7
1.2.3 4 83 %k & RBEARAL
1.2.1 BEER %% Mk
ﬁ@‘ﬂ 2 IZ D 7]‘)1'/ ELISA
ELISA ,
VIDAS,
ELSIA
BIOCONTROL Transia ,
O157:H7 ELISA
; Biocheck
ELISA , : ’ ’
3M BIOLINE ’ ’ ’
, 48 h
s 50 min
O157:E7
1.3 PCRHA
ELISA

, PCR



177

,PCR
DNA ,

PCR , PCR

B pCR
32, 33]’
. SN/T 1632.2-2005
3 : PCR
10135:1999 (PCR)
I1SO 20837:2006 -
(PCR) -
PCR ,
PCR

DIN

5
%X ZF PCREK
PCR 1996

systems ,
PCR

1.3.1
Applied Bio-

PCR ,

PCR PCR ,

[1,34]

PCR : ,

PCR ,
PCR ,
: Biostest
PCR )

BioXL
PCR : IFP
0157

PCR ,

7~10 h, 10~100 cfu/mL

1.3.2 f#i#A# PCREGH /A B3 PCR 0 24
PCR PCR
PCR
[35]
, PCR
GeneSTAT
PCR
[36]
PCR
PCR
, 60 min , PCR
PCR ,
25~50 ,
Lumex
PCR AriaDNA, PCR
AriaDNA ( PCR )
DNA/RNA , 20 min
PCR
133 HEPCR#K
[37]
PCR
( 37 C) ,
R PCR
PCR

[38, 39]



178

[40, 41]

3M MDS100
s DNA
ATP ,
DNA ,
o157 1cfu/25¢g
PCR ,
8~18 h,
22~48 h, 0157 8~18 h
: : 10~20 min, : 75 min
OptiGene Limited Genie II
LAMP
LAMP , 15 min
DNA RNA
NEOGEN ANSR
, 0157 0157
) 10 min ,
18 min
134 &5 PCR#EA
PCR PCR
[42.43] PCR PCR
PCR ,
DNA , ,
PCR
[44,45] PCR ’
PCR
PCR
[46,47]
BIO-RAD QuantaLife

PCR(ddPCR) ,
QX100 PCR
PCR PCR
1,
0, ,
BIO-RAD PCR ,
PCR 2006
Fluidigm
Bio-Mark
(IFC)
«C )
PCR Bio-Mark
Bio-Mark PCR (
) IFC ( ) IFC Control-
ler( IFC )
2010 Life Technol-
ogies
PCR -OpenArray TagMan
OpenArray PCR OpenArray
135 483 PCR#EK
PCR , )
PCR PCR
BAX
, AOAC
USDA-FSIS Heakh Canada AFNOR
, 0157
16 [49-53]
8~30 h ,
PCR PCR ,
PCR
PCR
Mobilab
B4 PCR
PCR



179

24~48 h ,
1h

1.4 DNA R§HEA

DNA
s DNA
551 DNA
rRNA s rRNA
rRNA [56-60] DNA
GENE-TRAK GENE-TRAK
6 DNA
R DNA R
rRNA ,
A b
T rRNA
GEN-PROBE
AccuProbe
[62]
16S rRNA ,
H,0,
430 nm S
RiboPrinter (63, 641
DNA s
DNA
, (
EcoR I, Pvu II, Pst I) DNA R

DNA ,
16S fRNA 23S rRNA  DNA

, 113 i3 s I‘RNA
0157
1400
1.5 ATP ¥R x%
ATP ,
, ATP,
ATP -
ATP ,
( ),
ATP , ATP
(631 R 5~10 min
10* cfu/mL ATP
[66-68].
ATP, ATP
ATP , ATP
ATP
ATP ,
ATP
48 h,
7d , ATP
102 mol/L 1078 mol/L
[66-68]
ATP



180

3M
MLS 11 , NEOGEN
ATP , HY-LIiTE 2 System 71, 721
ATP , Hygiena s )
10~15  10~16 mol ATP, ,
Hygiena ATP ; )
ATP ,
ATP ,
HKM—NRD(I), ,
16 E¥MSHFEA ’
[69, 70]
16S rRNA
n; PCR
DNA ; ; 16 rRNA ,
PCR DNA ,
PCR ; 5’ , PCR
, PCR
. SN/T1543-2005 ’
, SN-T2651-2010 i
- 12 h, DNA
, 2 h, PCR 4 h, 3h
ELISA , 0157:H7
2,
R 0.5ng DNA,
1.6.1 ABY%H : 18 h ,
, 1.62 ZFYH
, 1997
, Luminex >
, (FDA)
PCR ,

[73]

5~7 pm,



1 : 181

[79]

, PCR ,
b b Taq b
, , PCR ,
, DNA PCR
[74-77] , ,
[78]
212 ¥HEZATHR
2 BRI YRR A B R E I BBk A ,
kAR AIE ,
N 21y \ N LS i ATP ’
2.1 BB PR = A T 35 K T I B Bk Bk
200 RS R b ,
, 2.1.3 DNA #in| ¢4 B FRp
, DNA
, DNA
0157 ,
., DNA ,

5 , DNA PCR



182

PCR
[80]

PCR,
22 BRIFEMHMEYPRENIREZRARE

. . . 223 Z=Hm
22,1 HRBRASTBZEFTEAR

(immunomagnetic separation, IMS)

’ PCR

[81-83]

DNA ,
222 2EHMNERFR

0157

> 224 HREASM G 6 TRAE kiR

PCR

PCR

0157



183

FDA ,

AOAC “ ?

AOAC ,
AOAC

5% 3k

(1]

(2]

(3]

(4]

[3]

(6]

(7]

(8]

Tzschoppe M, Martin A, Beutin L. A rapid procedure for the
detection and isolation of enterohaemorrhagic Escherichia coli
(EHEC) serogroup 026, 0103, O111, O118, O121, 0145 and
0157 strains and the aggregative EHEC O104:H4 strain from
ready-to-eat vegetables [J]. Int J Food Microbiol, 2012, 152(1-2):
19-30.
Lam HM, Remais J, Fung, MC, et al. Food supply and food
safety issues in China [J]. Lancet, 2013, 381(9882): 2044-2053.
Swaminathan B, Feng P. Rapid detection of food-borne
pathogenic bacteria [J]. Annu Rev Microbiol, 1994, 48: 401-426.
[J]. ,2010,27(4): 182—-188.
Wang WH, Zhang XW, Zhou JB, et al. Research progress on fast
detection methods of foodborne pathogenic microbe [J]. J Food
Safe Qual, 2010, 27(4): 182-188.
i, , ,

[J]. , 2013(3):
835-840.
Wu XQ, Chen LY, Zhao C, et al. Research progress on rapid
detection methods of biosensors for foodborne pathogenic
microorganism [J]. J Food Safe Qual, 2013(3): 835-840.
Teramura H, Sekiguchi J, Inoue K. A novel chromogenic
screening medium for isolation of enterohemorrhagic Escherichia
coli [J]. Biocontrol Sci, 2013, 18(2): 111-115.
Webb K, Ritter V. CHROMagar Salmonella Detection Test Kit.

Performance Tested Method 020502 [J]. J AOAC Int, 2009, 92(6):

1906-1909.

1. , 2006, 33(6):108—111.
Zhang SH, Wu QP, Zhang JM, et al. Application of chromogenic
media in some food—bome pathogenic bacterial rapid detection

[J]. Microbiol, 2006, 33(6): 108-111.

\O

9]

[10]

[11]

[12]

[13]

[16]

[17]

[18]

(21]

Ritter V, Kircher S, Sturm K, et al. Evaluation of BD BBL
CHROMagar Staph aureus medium using AOAC and ISO
culture methods. Performance tested method 100503 [J]. J
AOAC Int, 2009, 92(5): 1432-1453.
Ritter V, Kircher S, Dick N. USDA FSIS, FDA BAM, and ISO
culture methods BD BBL CHROMagar O157 media [J]. ] AOAC
Int, 2009, 92(4): 1118-1127.
Ritter V, Kircher S, Sturm K, et al. USDA FSIS, FDA BAM,
AOAC, and ISO culture methods BD BBL CHROMagar Listeria
Media [J]. J AOAC Int, 2009, 92(4): 1105-1117.

[J]. , 2013, 76(7):
580-589.
Wu QP, Wei XH, Zhang JM, et al. Research progress of
syntheses and applications in detecting microorganisms of
indoxyl chromogenic substrates [J]. Chemistry, 2013, 76(7):
580-589.

[3]. , 2005, 15(1): 124-126.

Wu QP, Zhou YH, Cai ZH. Application and research of
chromogenic culture media in detection and identificaiton of
sanitary microorganisms [J]. Chin J Health Lab Technol, 2005,
15(1): 124-126.
Benesh DL, Crowley ES, Bird PM. 3M Petrifilm Environmental
Listeria Plate [J]. J AOAC Int, 2013, 96(2): 225-228.
de Sousa GB, Tamagnini LM, Gonzalez RD, et al. Evaluation of
Petrifilm method for enumerating aerobic bacteria in Crottin goat
cheese [J]. Rev Argent Microbiol, 2005, 37(4): 214-216.
Silva BO, Caraviello DZ, Rodrigues AC, et al. Evaluation of
Petrifilm for the isolation of Staphylococcus aureus from milk
samples [J]. J Dairy Sci, 2005, 88(8): 3000-3008.
Kodaka H, Goto K, Umeki K, et al. Comparative evaluation of
the Desoxycholate Agar Nissui Food Stamp and swab methods
for estimating coliform organisms in poultry processing plants
after cleaning in Japan [J]. J Basic Microbiol, 2004, 44(6):
445-450.
Hou HM, Ding J, Zhang GL, et al. Bacterial flora in turbot
Scophthalmus maximus cultured in deepwell seawater of
Liaodong Peninsula [J].

2013(accepted).

J Aquatic Food Prod Technol,

http://www.neogen.com/FoodSafety/S Index.html.

Mozola M, Gray RL, Feldpausch J, et al. Validation of the
Soleris NF-TVC method for determination of total viable count
in a variety of foods [J]. ] AOAC Int, 2013, 96(2): 399—403.

Foti D, Romano L, Alles S, et al. Validation of the Soleris E. coli

method for detection and semi—quantitative determination of



184

[22]

(23]

[26]

[29]

[30]

[31]

[32]

[33]

Escherichia coli in foods [J]. J AOAC Int, 2012, 95(3): 786—794.
Alles S, Shrestha N, Ellsworth A, et al. Validation of the Soleris
yeast and mold test for semiquantitative determination of yeast
and mold in selected foods [J]. Performance tested methods
040901 [J]. JAOAC Int, 2009, 92(5): 1396-1415.
. Soleris [J1.
,2010(9): 41-42.
Yu BJ. Soleris—Real-time System in Rapid Detection of
Microbiology [J]. China Food Safe, 2010(9): 41-42.
http://www.royalbiotech.com/royal-vial-lab—mutireader.html.
Meder H, Baumstummler A, Chollet R, et al. Fluorescence—
based rapid detection of microbiological contaminants in water
samples [J]. Sci World J, 2012.
BioLumix
[J1. ,
2011(9): 30-31.
Shanghai microtrend biotech co., ltd. Application of BioLumix
fluorescent photoelectric detection system for rapid detection of
bacillus cereus [J]. China Food Safe, 2011(9): 30-31.
http://www.mybiolumix.com/.
Brideau R. Rapid Detection of Pseudomonads in Dairy Products
and Process Water [C]. 2013 Annual Meeting of International
Association for Food Protection, July 28-31, 2013.
[C].
,2012: 189-191.
Yuan Q. Fast automatic detection of mould and yeast in the
yogurt products [C]. The Fifth China Beijing Int Food Safe Peak
Forum, 2012: 189-191.
[C]. ,
2011: 238-240.
Yuan LH, Yuan Q. Development of total bacterial count detection
method in milk [C]. The Fourth China Beijing Int Food Safe
Peak Forum, 2011: 238-240.
Canizalez—Roman A, Flores—Villasenor H, Zazueta—Beltra JN, et
al. Comparative evaluation of a chromogenic agar medium—PCR
protocol with a conventional method for isolation of Vibrio
parahaemolyticus strains from environmental and clinical
samples [J]. Can J Microbiol, 2011, 57(2): 136-142.
Hill WE, Suhalim R, Richter HC, et al. Polymerase chain
reaction screening for Salmonella and enterohemorrhagic
Escherichia coli on beef products in processing establishments
[J]. Foodborne Pathog Dis, 2011, 8(9): 1045-1053.
Surendraraj A, Thampuran N, Joseph TC. Molecular screening,
isolation, and characterization of enterohemorrhagic Escherichia

coli O157:H7 from retail shrimp [J]. J Food Prot, 2010, 73(1):

[34]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

97-103.
Kumar R, Surendran PK, Thampuran N. Rapid quantification of
Salmonella in seafood by real-time PCR assay [J]. J Microbiol
Biotechnol, 2010, 20(3): 569-573.
Yoon JY, Kim B. Lab-on-a—chip pathogen sensors for food
safety [J]. Sensors (Basel), 2012, 12(8): 10713-41.
http://www.dxna.cony.
Craw P, Balachandran W. Isothermal nucleic acid amplification
technologies for point—of—care diagnostics: a critical review [J].
Lab Chip, 2012, 12(14): 2469-2486.
Asiello PJ, AJ Baecumner. Miniaturized isothermal nucleic acid
amplification, a review [J]. Lab Chip, 2011, 11(8): 1420-1430.
) . U1

,2013,25(1): 24-27.
Ma LM, Lu YU. Research progress of nucleic acid Isothermal
amplification [J]. Zhejiang J Prev Med, 2013, 25(1): 24-27.
Yamazaki W, Kumeda Y, Uemura R, et al. Evaluation of a
loop—mediated isothermal amplification assay for rapid and
simple detection of Vibrio parahaemolyticus in naturally
contaminated seafood samples [J]. Food Microbiol, 2011, 28(6):
1238-1241.
Niessen L, Luo J, Denschlag C, et al. The application of
loop—mediated isothermal amplification (LAMP) in food testing
for bacterial pathogens and fungal contaminants [J]. Food
Microbiol, 2013, 36(2): 191-206.
Hindson BJ, Ness KD, Masquelier DA, et al. High—throughput
droplet digital PCR system for absolute quantitation of DNA
copy number [J]. Anal Chem, 2011, 83(22): 8604—8610.
Pinheiro LB, Coleman VA, Hindson CM, et al. Evaluation of a
droplet digital polymerase chain reaction format for DNA copy
number quantification [J]. Anal Chem, 2012, 84(2): 1003—-1011.
Hayden RT, Gu Z, Ingersoll J, et al. Comparison of droplet
digital PCR to real-time PCR for quantitative detection of
cytomegalovirus [J]. J Clin Microbiol, 2013, 51(2): 540-546.
PCR [J]. , 2013, 34(3): 545-550.
Zhu QY, Yang WX, Gao YB, et al. Microfluidic digital chip for
absolute quantification of nucleic acid amplification [J]. Chem J
Chin Univ, 2013, 34(3): 545-550.
Morisset D, Stebih D, Milavec M, et al. Quantitative analysis of
food and feed samples with droplet digital PCR [J]. PLoS One,
2013, 8(5): €62583.
Roberts CH, Last A, Molina—Gonzalez S, et al. Development and
evaluation of a next—generation digital PCR diagnostic assay for
ocular Chlamydia trachomatis infections [J]. J Clin Microbiol,

2013, 51(7): 2195-2203.



185

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[58]

[59]

[60]

[61]

Kelley K, Cosman A, Belgrader P, et al. Detection of
methicillin—resistant Staphylococcus aureus by a duplex droplet
digital PCR assay [J]. J Clin Microbiol, 2013, 51(7): 2033-2039.
Ganz K, Gill A. Inhibition of polymerase chain reaction for the
detection of Escherichia coli O157:H7 and Salmonella enterica
on walnut kernels [J]. Food Microbiol, 2013, 35(1): 15-20.
Wallace FM, Burns F, Fleck L, et al. Evaluation of DuPont
Qualicon Bax System PCR assay for yeast and mold [J]. ] AOAC
Int, 2010, 93(3): 928-935.
Silbernagel K, Jechorek R, Barbour WM, et al. Evaluation of the
BAX system for detection of Listeria monocytogenes in foods:
collaborative study [J]. J AOAC Int, 2004, 87(2): 395-410.
Silbernagel K, Jechorek R, Carver C, et al. Evaluation of the
BAX system for detection of Salmonella in selected foods:
collaborative study [J]. J AOAC Int, 2003, 86(6): 1149—1159.
Strapp CM, Shearer AE, Joerger RD. Survey of retail alfalfa
sprouts and mushrooms for the presence of Escherichia coil
0157:H7, Salmonella, and Listeria with BAX, and evaluation of
this polymerase chain reaction—based system with experimentally
contaminated samples [J]. J Food Prot, 2003, 66(2): 182—187.
http://www.analytik—jena.de/en/life—science/products/cat/cat/dete
ction—systems—for—food—pathogens.html.

[J].

,2005, 15(6): 767-768.

He HY. Application of nucleic acid hybridization technology in
food—borne microbe detection [J]. Chin J Health Lab Technol,
2005, 15(6): 767-768.
Liu CC, Yeung CY, Chen PH, et al. Salmonella detection using
16S ribosomal DNA/RNA probe—gold nanoparticles and lateral
flow immunoassay [J]. Food Chem, 2013, 141(3): 2526-2532.
Oyarzabal OA, Behnke NM, Mozola MA. Validation of a
microwell DNA probe assay for detection of Listeria spp. in
foods Performance—tested method 010403 [J]. ] AOAC Int, 2006,
89(3): 651-668.
Duvall RE, Eklund M, Tran TT, et al. Improved DNA probe
detection of Listeria monocytogenes in enrichment culture after
physical-chemical fractionation [J]. J AOAC Int, 2006, 89(1):
172-179.
Ingianni A, Floris M, Palomba P, et al. Rapid detection of
Listeria monocytogenes in foods, by a combination of PCR and
DNA probe [J]. Mol Cell Probes, 2001, 15(5): 275-280.
O'Connor L, Joy J, Kane M, et al. Rapid polymerase chain
reaction/DNA probe membrane—based assay for the detection of
Listeria and Listeria monocytogenes in food [J]. J Food Prot,
2000, 63(3): 337-342.
Stewart DS, Reineke KF, Tortorello ML. Comparison of

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

assurance gold salmonella EIA, BAX for screening/Salmonella,
and GENE-TRAK Salmonella DLP rapid assays for detection of
Salmonella in alfalfa sprouts and sprout irrigation water [J]. J
AOAC Int, 2002, 85(2): 395-403.
Beumer RR, te Giffel MC, Kok MT, et al. Confirmation and
identification of Listeria spp [J]. Lett Appl Microbiol, 1996,
22(6): 448-452.
Kennett CA, Stark B. Automated ribotyping for the identification
and characterization of foodborne clostridia [J]. J Food Prot,
2006, 69(12): 2970-2975.
Pettipher GL, Osmundson ME, Murphy JM. Methods for the
detection and enumeration of Alicyclobacillus acidoterrestris and
investigation of growth and production of taint in fruit juice and
fruit juice—containing drinks [J]. Lett Appl Microbiol, 1997,
24(3): 185-189.

s R . ATP
[J]. ,2010(9): 394-397.
Li LX, Chang C, Wu JE. Research progress in the ATP
bioluminescence assay and its applications [J]. Sci Technol Food
Ind, 2010(9): 394-397.
Whitehead KA, Smith LA, Verran J. The detection of food soils
and cells on stainless steel using industrial methods: UV
illumination and ATP bioluminescence [J]. Int J Food Microbiol,
2008, 127(1-2): 121-128.
Oulahal-Lagsir N, Martial-Gros A, Bonneau M, et al. Ultrasonic
to ATP bioluminescence for the

methodology coupled

non—invasive detection of fouling in food processing
equipment—validation and application to a dairy factory [J]. J
Appl Microbiol, 2000, 89(3): 433-441.

Corbitt AJ, Bennion N, Forsythe SJ. Adenylate kinase
amplification of ATP bioluminescence for hygiene monitoring in
the food and beverage industry [J]. Lett Appl Microbiol, 2000,
30(6): 443-447.

Rasooly A, Herold KE. Food microbial pathogen detection and
analysis using DNA microarray technologies [J]. Foodborne
Pathog Dis, 2008, 5(4): 531-550.

Kostic T, Stessl B, Wagner M, et al. Microbial diagnostic
microarray for food— and water-borne pathogens [J]. Microb
Biotechnol, 2010, 3(4): 444-454.

Wang XW, Zhang L, Jin LQ, et al. Development and application
of an oligonucleotide microarray for the detection of food—borne
bacterial pathogens [J]. Appl Microbiol Biotechnol, 2007, 76(1):
225-233.

Kostrzynska M, Bachand A. Application of DNA microarray
technology for detection, identification, and characterization of

food—borne pathogens [J]. Can J Microbiol, 2006, 52(1): 1-8.



186

(73]

[74]

[75]

[76]

[77]

(78]

[79]

Dunbar SA. Applications of Luminex xMAP technology for
rapid, high—throughput multiplexed nucleic acid detection [J].
Clin Chim Acta, 2006, 363(1-2): 71-82.
Landlinger C, Preuner S, Willinger B, et al. Species—specific
identification of a wide range of clinically relevant fungal
pathogens by use of Luminex xMAP technology [J]. J Clin
Microbiol, 2009, 47(4): 1063-1073.
Schweighardt AJ, Battaglia A, Wallace MM. Detection of
Anthrax and Other Pathogens Using a Unique Liquid Array
Technology [J]. J Forensic Sci, 2013.
Jobs M, Eriksson R, Blomberg J. Quantitative and multiplex
detection of pathogenic fungi using padlock probes, generic
qPCR, and suspension array readout [J]. Methods Mol Biol, 2013,
968: 105-118.
Liu J, Gratz J, Maro A, et al. Simultaneous detection of six
diarrhea—causing  bacterial pathogens with an in—house
PCR-luminex assay [J]. J Clin Microbiol, 2012, 50(1): 98-103.
[D].
,2012.
Sun ZY. High-throughput suspension array for detecting
foodborne pathogens [D]. Beijing: Academy of
Medical Science, 2012.

Military

Lee HY, Chai LC, Pui CF, et al. Profiling of recovery efficiencies
for three standard protocols (FDA-BAM, ISO-11290, and
modified USDA) on temperature—injured Listeria monocytogenes

[J]. J Microbiol Biotechnol, 2011, 21(9): 954-959.

[80] Rall VL, Sforcin JM, MF de Deus, et al. Polymerase chain

reaction detection of enterotoxins genes in coagulase—negative
staphylococci isolated from Brazilian Minas cheese [J].

Foodborne Pathog Dis, 2010, 7(9): 1121-1123.

[81] Kannan P, Yong HY, Reiman L, et al. Bacteriophage—based rapid

and sensitive detection of Escherichia coli O157:H7 isolates from

ground beef [J]. Foodborne Pathog Dis, 2010, 7(12): 1551-1558.

[82] Yoshitomi KIJ, Jinneman KC, Zapata R, et al. Detection and

isolation of low levels of E. coli O157:H7 in cilantro by
real-time PCR, immunomagnetic separation, and cultural
methods with and without an acid treatment [J]. J Food Sci, 2012,
77(8): M481-489.

[83] ,

[J]. ,2011, 34(3): 280-283.
Yu N, Che XY. Application prospect of immunomagnetic
separation in the detection of pathogenic microorganism [J].

Chinese J Lab Med, 2011, 34(3): 280-283.
(TfERE: KRER)

fE& &I

HER. BL, BIFRA, TEWR
HEARRREREREENEA.

E-mail: ailiang.chen@gmail.com



