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Detection and quantification of Escherichia coli in food using Real-Time PCR method
HU Chao-you, HONG Zhi-qiang, ZHANG Meng-han

( Centers for Diseases Prevention and Control, Jiangsu Kunshan 215300, China)

Abstract: Objective To develop a fast and sensitive Real-Time PCR method with a short (3-5 h) enrichment to detect

and quantify E. coli in food. Methods Experiments were performed with E. coli (ATCC 25922) as the reference strain.

The optimal enrichment conditions were established from different medium and different temperature. Both quantification

calibrators and samples were enriched for 3-5 h in the optimal enrichment medium. DNA was extracted using Triton-X 100

method, and was amplified using an E. coli-specific PCR assay targeting the specific gene. Standard curves were created by

plotting the cycle threshold ( Ct) values against the logarithm of the original quantity of reference strain ( before

enrichment) , and samples were calculated from the respective Ct value. Results

Under the conditions of pure E. coli

growing in NB, standard curves showed a good linearity, with r*of 0.996, 0.992 and 0. 991 for 3, 4 and 5 h enrichment

respectively, and the corresponding limits of detection (LOD) were 136, 14 and 1.4 cfu/100 ml, respectively. This

method was validated by creating standard curves after the 4 h enrichment in NB and EC with background microorganisms at

42.0 °C, with rof 0. 972 and 0. 978, respectively. This method also tested the natural and spiked food samples, with a

recovery rate from 74.0% to 174.0% . Conclusion The Real-Time PCR with 3-5 h enrichment is a rapid, accurate and

reliable technique for quantifying the viable E. coli cells in food. .
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Growth curve of pure E. coli growing in different media at different temperatures
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Figure 2 Exponential growth curves of pure E. coli were created by the VRBA plate count and by the assay
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Figure 3 Exponential growth curves of E. coli growing with different level of background microbial at the ratio of 1:1 and 1:1 000

(E. coli to background microbial) were created by the assay in NB and in EC respectively
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Table 1 ~ Comparison of standard curves produced from different enrichment conditions

W e I B 2 & 2P 37 Fe xR ’jODm;R
/% / (cfu/100 ml) / (cfu/100 ml) / (cfu/100 ml)

0 h,42 °C 4l NB y= —3.27lgx +44.26 0.999 102.3 4.6 x (10° ~10'%) (8.6 +1.7) x10* 1.4x10°

3 h,42 °C 4l NB y = —2.83lgx +34. 14 0.996 125.7 4.6 x (10% ~107) (8.1=1.8) x10' 136

4 h,42 C 46 NB y = —2.66lgx +44.26 0.992 138. 1 4.6 x (10" ~107) 72 14

5 h,42 °C 4l NB y= -2.78lgx +27.3 0.991 129. 1 4.6 x (10° ~10°) <1 1.4

4 h,42 C B+ NB y=-3.21lgx +36.5 0. 990 104. 8 9.0 x (10° ~10°) — —

4 h,42 C,BEf + EC y= -3.12lgx +37.3 0.973 109. 3 9.0 x (10" ~107) — —
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Table 2 Enumeration of E. coli by culture-based methods and enrichment PCR for the natural samples and the spiked samples

oy Wik (24 KR ) MPN/g SERF 9O B PCR 3L (JEEE) SEF 9 B PCR & CIngsFEdh ) [l s %
" KGR KBSRAE  C(rxs,n=2)  FEEH/(cfw/e)®  Ci(zxzs,n=2)  FEEL/ (cfu/g)" /%"
I A <0.3 <0.3 — 0 26.69 +0.01 899.9 +8.6 92.7
JE Rk <0.3 <0.3 — 0 25.93 £0.51 1544.0 £518 159.0
7 24 4.3 32.75 £0. 18 15.38 =1.89 25.74 £0. 10 1706.0 £113 174.0
P A 2.3 2.3 33.43 £0.06 91.70 0. 37 26.36 0. 06 1124.0 £42.7 115.0
N R <0.3 <0.3 — 0 26.04 0. 56 1 443.0 =536 149. 0
e o NG e >110 24 30.24 £1.08 94.29 £63. 1 25.90 0. 04 1525.0 £36.2 148.0
IR R <0.3 <0.3 — 0 26.48 +0. 06 1037.0 £39.4 107.0
M+ E <0.3 <0.3 — 0 27.10 =0. 64 717.7 £301 74.0
3 >110 2.3 34. 45° 4.89 26.72 0. 65 924. 4 £392 94.8
A 24 9.3 32.40 £0. 13 19.49 £1.76 25.81 +0.20 1568.0 £208 160.0
EC( %) <0.3 <0.3 — 0 26.08 0. 62 1283.0 378 132.0

TEra A RE L IR 38 970 cfu/g;b FoRZ I IIA D B R Cr= - 3. 421g WIS H +36.8,r° =0. 982, Eff% =95.81 ;¢ £ ML H =
CIMARFE U BE — JRURE MR ) /970 x 100% 5d Frn %4 R AR s TR — KRR Co > 40, WA K I 20419 5 5 s gk Mo 22
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