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Abstract

This study was conducted to find out the minimal time needed for detection of Salmonella spp. which exist
at very low concentration in foods by using real-time PCR. The sal-F and sal-R sequences were used as primers
and sal-P was used as a probe. The detection limit of Salmonella spp. was 3.77 X 10* cfu/mL in buffered peptone
water (BPW). Microbial growth was monitored after artificially inoculated Salmonella spp. into BPW. The
obtained growth curve was well fitted with the equation, y=0.0127x>+0.5927x— 0.4317 (R*=0.99), if assuming
that 1 cell exists in 25 g sample (0.04 cfu/mL). The microbial concentration will be reduced to 10 fold by adding
BPW during sample treatment, so actual initial concentration at the starting point of enrichment is 0.004 cfu/mL.
At this condition, real-time PCR detection would be possible only when microbial concentration increase occurs
to exceed the detection limit (377 cfu/mL). The time needed for microbial increase was calculated from the
growth curve equation as 7 hours and 20 minutes. Therefore the total time required for detection was less than

10 hours including the PCR operating time.
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Real-time PCR Z=74
Forward primer2+ 5-GCG TTC TGA ACC TTT
GGT AAT AA-3 71X <L L, reverse primerZ+ 5 -CGT
TCG GGC AAT TCG TTA-3' @71ME< A3}
ProbeZ+ 5 -FAM-TGG CGG TGG GTT TTG TTG
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dyex FAM(6-carboxyfluorescein)S A3 quencher
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&X - AN - LM%
1: 37700000 CFU/mI
—e— 2 : 3770000 CFU/mI
—w— 3 : 377000 CFU/m
—w— 4: 37700 CFU/ml
—m— 5 : 3770 CFU/ml
—m— 6 : 377 CFU/mI
—— 1 : 37700000 CFU/ml
2 - 3770000 CFU/m! Flg. 1. .Detectlon llm{t of Sa]nzone]]a Ty-
phimurium by real-time PCR in buffered
—v= 3 : 877000 CFU/mI peptone water. Serially diluted Salmonella
—— 4 : 37700 CFU/mI Typhimurium ATCC 14028 culture were test—
©— 5 : 3770 CFU/mI _ed for realftl‘me PCR detectlor}z. The threshold
is set by 046 and the 3.77 x 10° cfu/g was de—
~e— 6 : 377 CFU/mI

termined as a detection limit.

Table 1. Detection limit of Sa/monella Typhimurium in BPW
by real-time PCR

Detection limit R2
3.77x 107 0.99
DEfficiency = (10 5% — 1

Efficiency (%)"
69.34

Slope
-4.371

BPWE Aol 9ull & H7kskar 35°Coll A 18413 vl Fét=
ST SAE AX TS AFA7IH o]F RV HiAE ©]
g3l Al S S 3= 29AY Sl 3
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AZFATE MR e A2 ZFHJHFig. D). &
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—12 AXE FZ2 582 69.34%E SAEJTH16)(Table 1).
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Fig. 2. Growth curve of Salmonella Typhimurium in BPW
and the required time for real-time PCR detection. The time
required to increase the cell counts from 1 cfu/25 g samples to
the detection time, 3.77 X 10% cfu/mL. The required time, 7 hours
and 20 minutes was calculated by extrapolating in growth curve.
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Table 2. Comparison of Sal/monella Typhimurium detection
by real-time PCR and KFDA recommended method

KFDA recommended

Real-time PCR method

Result

positive/total 32/50" 28/50

‘I)Number of positive samples/ Total samples.
950 different samples were prepared by innoculating Sal/mo-
nella Typhimurium at the level of 1~10 cfu/25 g.

= 1525

tive)S YERN A TH Table 2).
Al RE I Y= AR ] oA FE 30F A AEF
A 104 7F real-time PCRoll 4 E‘} Salmonella spp. A&

ARE AASHATE 1 A A AEE AEA 1Y Als
7} real-time PCRol| 2]3 &3 & ol %kA) A] & (presumptive
positive) 2 =4 H At (Fig. 3). =3 R 93 EX45
TG A mAAT FPoZ SAHPLH Um R 297] A
g2= o/ﬂoi 47@5]9}\1:}

Real-time PCR Q1918 0.2 HFH A|Fol ti3te] 47)
o] A BolA g ol YEIEAIRE 542 gle A2 &
AE At ol A 57t HFE Salmonella spp.©] 3
A& AASHA KRS YrIstAIRE & A (specificity)-&
d = AT vhE A FE = A5
Fog AAHE A B st IR
S8 A 5ol thafARE &4

m[o

=
fuj
=
XN
5
X2
o
4 do

2, Og‘
oX
o

g H“

oX, ot

O o

0,

1:1[0

ok

4

)

pass

Q

a5

1>
(ol
it
=T
olN
d
[
ol
Mo
;‘fﬂ o
olN
B
N
it
o

A e
xo

olN
=t
=
o2
a!
)
=
2,
)
o
ro
olN
=t
=
o2
o £ %
2
ul
b

2
ofr
-

¥

ru[o
=)
i)
A T
X9,
£
&3
(g
o =
=
r

sk

Fe o) 4EE AAEHA @
A (specificity) ©] 4017“13}'7 g
Z1uf kv X = BPWEA] H]
o] Wold 4 gvtn T 4 Q)

+ real-time PCRo] 7}A|& 1L
&2 wf el A 71dske AEAg AetE BAAE F doka
g+ Aok 25 g ARl B8t 1~10 cfu FEo2 HJF3
Ao e A2 AFFT AR Hlste] 477F Fd L

Ari
§4>é
¥
T
Eﬂ
O riz
o >

[ 2 oo
T 2
X2
T op

2, O oXx i

Jo
ﬁr&i
> O

Amplification Plot

0.1

ARN

ooot| I

0.0001 1

0.00001 I

0000001 T T
2 04 @ 8 10 12 14 18 18 20 22 24 2 W M W M N M &) 42 &4 4 & 5

Cycle
Fig. 3. Real-time PCR for the detection of Salmonella spp.
from the fresh produce. Totally 30 different fresh produce was
purchased from the local market and analyzed by real-time PCR
method. One sprout produce showed the positive signal.
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