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ABSTRACT - The objective of this research was to compare loop-mediated isothermal amplification (LAMP)
with real-time polymerase chain reaction (PCR) for the rapid detection of pathogens in foods. In this study, the limits
of detection (LODs) for Salmonella Typhimurium, Listeria monocytogenes, and Cronobacter sakazakii were evalu-
ated in various foods. Among 11 samples tested for S. Typhimurium, LAMP and real-time PCR had the same LODs
in beef and duck meat whereas real-time PCR was more sensitive than the LAMP in 8 samples. However, S. Typh-
imurium in chocolate samples was not detected by real-time PCR. The sensitivity of real-time PCR was high in all
samples inoculated with L. monocytogenes and C. sakazakii whereas LAMP was more sensitive than real-time PCR
in oil-rich foods. Therefore, LAMP can be shown as an easrer, more convenient method, as well as effective analytical
method for testing difficult samples when employed in PCR.
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Table 1. Set of primers in real-time PCR for detection of S. Typhimurium, L. monocytogenes, and C. sakazakii

Reaction condition Reference

Species Sequence (5' - 3")
~ Forwand GCG TTC TGA ACC TTT GGT AA
5 Tyg.};lv‘fl‘;““m Reverse CGT TCG GGC AAT TCG TTA
probe  FAM-TGG CGG TGG GTT TTG TTG TCT TCT-TAMRA

40 cycles consisted of denaturation
at 95°C for 10 s, 60°C for 20 s 1)
for annealing and extension.

L. monocytozenes Forward CAT GGC ACC ACCAGC ATCT 45 cycles consisted of denaturation
' (hli// ) g Reverse ATC CGC GTG TTT CTT TTC GA at 95°C for 15 s, 63°C for 60 s for 3)
Probe FAM- CGC CTG CAA GTC CTA AGA CGC CA -TAMRA ~ annealing and extension.
C sakazakii Forward CCG GAA CAA GCT GAA AAT TGA 45 cycles consisted of denaturation
(}R NAGI) Reverse TCT TCG TGC TGC GAG TTT G at 95°C for 5 s, 62°C for 20 s for 2)
Probe FAM-ACT CTG ACA CAC CGC GCA TTC CTG-TAMRA annealing and extension.
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Table 2. Comparison between 3M MDS and real-time PCR for the detection of S. Typhimurium, L. monocytogenes and C. sakazakii in

various food products

Limit of detection

Target bacteria Food category Foodproduct -
3M MDS Real-time PCR

Ham ++ +
Chicken breast ++ ++
E ++ ++

Meats g8

Pork ++ +
Beef ++ ++

S. Typhimurium Duck meat + +
Beverage ++ ++

Ready to eat

Salad ++ ++

. Serial ++ +

Confectionery

Chocolate ++ -

Pet food Dog food ++ +
Ham +++ ++
Chicken breast +4++ ++
E +4++ ++

Meats 88
Pork +++ ++
L. monocytogenes

Beef +++ +
Duck meat +++ ++

Beverage +++ +

Ready to eat

Salad + 4+ ++

C. sakazakii Infant food Powdered milk ++ +

-: Not detected, +: Detected less than 107 cfu/g, ++: Detected between 10* cfu/g and 10* cfu/g, +++: Detected more than 10* cfu/g
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Table 3. Comparison of 3M MDS with modified 3M MDS for the detection of S. Typhimurium and L. monocytogenes in various food

products
T b ) Prod Limit of detection (CFU/g)
arget bacteria roducts
£ 3M MDS Modified 3M MDS

Beverage 5.97 x 10* 1.30 x 10°
S. Typhimurium .
Salad 1.67 x 10* 7.95 x 10°
Duck meat 1.05 x 10° 1.18 x 10°

L. monocytogenes
Salad 9.00 x 10° 1.12 x 10°
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