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15 min 4°C
1.3
1
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10 ~ 100 CFU/mL
PCR
37°C 150 r/min
1 24 h 0D,
SSL
1.1 1 3
1.1.1 Salmonella enteritidis Table 1 The impact of additives on the growth of the three target pathogens
CMCC 47731 Listeria . S . enteritidis S . aureus L. monocytogenes
Additive agents Dosage % % .
monocytogens CMCC 34761 > 0 -
Lithium chloride g/L 4 2.83 8.15 52.39
Staphylococcus aureus  CMCC 41002 s 17 0.42 0.93
Enterohemorrhagic E . coli 1 0 0 2,66
0157 H7 ADCPC931 Bacillus Acriflavine mg/L 10 39.01 90.13 26.07
cereus ~ CMCC70331 3 19.93 89.84 13.28
.. .. 2.5 4.9 89.93 12.42
Yersinia enterocolitica SHCDC ye23
. Nalidixic acid mg /L 20 8.53 55.53 33.13
Proteus wvulgaris ADCPC239 0 6.48 - 7
Enterobacter Aerogenes ~ CMCC70739 5 1.24 13.38 0
Shigella flexneri ~ GZCDC 719 Phenyl ethanol mL/L 5  88.45 40.74 92.88
Vibrio parahaemolyticus ~ SZCIQ 62-1t 2.5 89.90 2.3 92.75
Pseudomonas aemginosa SHCDC pall-k Fosfomycin mg/L 20 92.42 91.40 92.76
10 91.37 92.08 78.06
5 91.54 90.04 62.03
4C Potassium tellurite 0.4 90.73 34.58 88.55
1.1.2 TSB mg/L. 0.2 53.27 31.76 6.57
RV 7.5% Fraser B 0.1 15.09 13.81 2.19
Baird-Parker Me Sodium pyruvate mg/L 5 —-44.96 -27.13 -35.87
. 2.5 -37.58 -24.71 -29.15
Bride MMA
Mannitol g/L 5 0 -26.29 0
Esculin g/L 0.1 -0.27 0 -13.39
% the percent means inhibition rate which is 100- growth in the base-
medium with the additives/growth in the base-medium X 100 0 means no
1.1.3 ABI 7500 PCR ABI obvious influence negative number means that the additives have accelerating
effect on the target pathogens.
pH
1.4 SSL
1.1.4 710 198 10 ~ 100 CFU/mL L. monocytogens S .
212 213 87 enteritidis S . aureus 100 ml. SSL
37°C 150 r/min 36 h
S . enteritidis
1.2 RV S. aureus 7.5% L . monocytogens
17 g 3¢ 15 ¢ FB 4h 8h 12h 16 h 20 h 24 h 36 h
2.5¢ 2.5¢ 1000 mL. BS B-P  MMA
pH 7.0~7.2 1 x 10’ Pa 3 2
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1.5 SSL 1.7
4 3 1 mL 3
100 mL SSL 1 10° CFU/ml. 25 g GB 4789 -
=1:1:1 100 CFU/mL 2008
2 : : =1:100:1000 15 min 225 mL SSL
10+ 1 CFU/mL 100 + 10 CFU/mL 1000 + 100 CFU/ 37°C 150 r/min 24 h 3
mlL 3 =100+ 12 h 16 h 20 h
1000:1 100 + 10 CFU/mL 1000 + 100 CFU/mL 10 % 24 h
1 CFU/mL. 4 : : =
1000: 1 : 100 1000 + 100 CFU/mL 10 + 1 CFU/mL
100 = 10 CFU/mL  37°%C 150r/min 24 h 1.8
6h 12h 14h 18 h 20h 22 h 24 h 710 710 198
TSB 212 213 87 -20C
24 h 3 25 ¢ 225 mL SSL 37°C
2 150 r/min 24 h
1.6 SSL 1.9 PCR
10" CFU/mL PCR 2 25 pl
100 mL SSL.  TSB 37°C 150 r/min 36 h 10 x PCR buffer 0.25 pL. Mg>* 3 mmol/L
12 h 24 h 36 h 0D, 1.5 pL. dNTP 10 mmol/L 1 pL 3
10 CFU/mL. 3 1 pl 3 5 pmol 0.5 pL
10" CFU/mlL SSL 3 DNA 2 ul. Tagq 5 p/ul
37°C 150 r/min 24 h 0.5 pL. DEPC 11 pL 95°C
4 min 95°C 10 s 60°C 45 s 72°C 30 s 40
3 2
2 PCR TagMan
Table 2 Oligonucleotide primers and TagMan probes used in FQ-PCR
Pathogens Target gene Sequence 5’3" T,/ Product size/bp
S . enteritidis invA fw TTATCGAGATCGCCAATCAGTC 57.7 117
v TCCGTGAAGCAAAACGTAGC 58.1
pb FAM-AATACTGAGCGGCTGCTCGCCTTT-BHQI 67.0
L . monocytogens iap fw CTGAATCTCAAGCAAAACCTGGT 58.4 173
v CGCGACCGAAGCCAACTA 59.5
pb VIC-ATACGATAACATCCACGGCTCTGGCTG-BHQ1 67.5
S . aureus Sa442 fw TTCTCACGACTAAATAAACGCTCA 58.3 144
v GGTACTACTAAAGATTATCAAGACGGCT 57.1
pb CY5-CAGAACACAATGTTTCCGATGCAACGT-BHQ2 67.5
% fw forward primer rv reverse pimer pb probe.
1.10 2 g/L 3
Micro Excel Micro office professional edition
2003 Microsoft Corporation 10 mg/mL
2
2.1
2.1.1 1 0.1 mg/L
4 /L. 0.1 mg/L
50% 3
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2 ofLL 15 min
10 mg/L 0.1 mg/L. 4°C
2.1.2 3 2.2 SSL
2.2.1 SSL
3 SSL 3
5¢/LL 2.5¢/L. RV 7.5%
3 1
SSL.  FB
SSL
3 FB 10" CFU/mL
2.5 g/LL 2.5 g/LL RV 7.5%
2.1.3 4 h 24 h
SSL
11 10° CFU/mL RV  7.5%
pH 7.0 ~7.2 1x 10" Pa 10" CFU/mL
S ¢ S of S o
S 4t S sy S St
23 ! , =5
< ~RV £ it N with 7 % NaCl !
% 2 8 12 16 20 24 36 o0 4 § 12 16 20 24 36 %03 8 12 16 20 28 36
t/h t/h t/h
' 1 SSL
Fig.1 Individual growth of three target pathogens in SSL.
2.2.2 SSL 3
2 3 SSL
3 10" CFU/mL
24 h 3 10° CFU/mL SSL 3
TSB S . enteritidi 3
7.8 x10° CFU/mL L. monocytogenes 10.2 x 10° CFU/
ml S. awreus 9.1 x 10° CFU/mL
1:1000:100 Sa:Sta:Lm 2.2.3 SSL 8
SSL
16 h 24 h EHEC 0157 : H7  Proteus vulgaris
24 h Shigella spp . ) 0.133
10" CFU/mlL 0.524 0.412 0.143
TSB 24 h oD 0.133 3 SSL
10 CFU/mL 1000 : 100 : 1 3
Sa:Sta: Lm TSB oD
10" CFU/mL TSB 1.000
EHEC 0157 : HT  Proteus vulgaris
Shigella spp. 3 SSL
100:1:1000 Sa:Sta:Lm 1:10 1:100 2
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Fig.2 Simultaneous growth of three target pathogens in SSL.
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l SSL Fig.4  Growth of three target pathogens in artificially contaminated
Fig. 3 Growth of three target pathogens in SSL when non-target samples.

pathogens exist.
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Fig.5 FQ-PCR assay with threetargetpathogens inoculated ready-to eat chicken and beef samples.

2.5 19
3 2 PCR
GB4789 - 2008 710 26 3 PCR
1
PCR 19 pUC-19 T PCR
3 SSL FQ-PCR
Table 3 Target pathogens detection by the conventional method and SSL with FQ-PCR from naturally contaminated food samples
. No. of samples Sa  PCR/Culture Lm PCR/Culture Sta  PCR/Culture
samele analyzed +/+ 7 +/- -/+ +/+ +/- -/+ +/+ +/- -/+
Beefsteak 198 5 0 0 2 0 0 3 0 0
Pork chop 212 6 0 0 5 0 0 1 0 0
Chicken 213 8 1 0 7 0 0 11 2 0
Pig bowel 87 7 0 0 5 0 0 4 0 0
Total 710 26 1 0 19 0 0 19 2 0

* Conventional methods were strictly performed according to GB4789 — 2008 issued by General Administration of Quality Supervision Inspection and Quarantine
of the People’ s Republic of China as standard detection methods. +/+ positive for both PCR and conventional cultivation —/+ negative for PCR and

positive for conventional cultivation.
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A multi-pathogen selective enrichment broth for simultaneous growth of Salmonella
enteritidis Staphylococcus aureus and Listeria monocytogenes

Yuanyuan Liu Xinglong Xiao Yigang Yu Gu Chen Xiaofeng Li Yuqian Tang Hui Wu”™
College of Light Industry and Food South China University of Technology Guangzhou 510640 China

Abstract Objective A selective enrichment broth SSL. was formulated to allow simultaneous growth of Salmonella
enteritidis ~ Staphylococcus aureus and Listeria monocytogens . Methods Suitable additive agents were selected by single factor
experiment the enrichment effect of the broth for the three pathogens were evaluated by conventional detection method and real-
time PCR. Results A selective enrichment broth SSL  was obtained by adding the selective agents including nalidixic acid
lithium chloride and potassium tellurite in the basic broth and sodium pyruvate and mannitol as the supplemented elements .
Recovery of three target pathogens in SSL was obtained within 24 h of incubation at 37 °C  yielding cell dnesities of 10’ — 10°
CFU/mL. Meanwhile SSL broth effectively inhibited the growth of non-target organisms. 710 samples were detected by SSL with
real-time PCR  and there is no error report. Conclusion SSL is demonstrated to be a promising new multiplex selective
enrichment broth for simultaneous detection of the three most prominent foodborn pathogens by multipathogen detection on a single
assay platform.

Keywords SSL  broth  multipathogen selective enrichment broth  Salmonella enteritidis  Listeria monocytogenes

Staphylococcus aureus
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