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Comparison of rapid detection techniques of Salmonella in food
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ABSTRACT: Objective To compare the determination of Salmonella in food by VITEK 2 COMPACT, matrix
assisted laser desorption ionization time of flight mass spectrometry (MALDI-TOF-MS), real-time PCR and
loop-mediated isothermal amplification (LAMP), and analyze their rapid detection effect on Salmonella. Methods
12 positive wild strains of Salmonella were selected for resuscitation with one standard strain of Salmonella as
control. They were detected by the methods of VIKEK 2 COMPACT, MALDI-TOF-MS, Real-time PCR and LAMP,
and the results of the four methods were compared. Results Real-time PCR and LAMP with single pair of universal
primers were used to identify Salmonella at the genus level, and false negative results were observed with LAMP;
VITEK 2 COMPACT identified a few Salmonellas at the species level; Salmonella could be identified on subspecies
level with MALDI-TOF-MS, and there will be inaccurate identification. Conclusion Based on Salmonella at the
genus level, the four kinds of methods can identify Salmonella quickly and accurately, but the advantages of the
method to the actual work and the impact of the shortcomings on the test results should be considered when using the

rapid detection technology, that can improve the detection efficiency.
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FRAET, REQMSZ2EEG R, HEWDITIK
WELEMEY RS OOR T O™ IR . e geit, FRIE AR
TEEYITHET 70%~80% 2 M P TIRIESE, A—H\EA
THREVDITIRE(10~10" /gy sh¥ k=i, #tsl
E AN M, AR R AE N R B b SR
B R, %, BIGIE, BUWTTRENEBESRZ,
P DL R I B B R R R o KR
T YtV DR, ol X A O T R T R, X
nnE R EEE

HRT, SR IR k2 v 1) R B 48 7E 1Y 2 N i,
{HHRAE 2D TR LB B, ORI A B e 2 58, X
PN GRS 30 B 05 S LA R R, AR R G, —
WEHT 2 A~7 d A Re e RN AR, R AR A T A
BAFTE S # o AR, A A WHOR G &, ik
Wk s E AR C BB . Ak, A 3RUE
1% E RYE(VITEK 2 COMPACT) & H Rij i | #x Jg i
Sl A B s O 20 T 4 (AR 2 —, B2 ERE
R A T e 2 M E WA, O AR SR T 2 A PR (Food
and Drug Administration, FDA)IAT] . Z RGH = B HE
Stk BUSE A M, R B R | A Y
S, AR ZBANH S AE 2~18 h Nl 1 45 15T, 43
THEY ARG R HEE I b, Bk s T
A A A I A R, R R A R, 45 A
M H RO, RS TR ISR, A, T 405
FRAE 2 1 45 2018 3 1 i S5 4l B 900G W /v, A N )
i ¥ (matrix-assisted laser desorption/ionization time of
flight mass spectrometry, MALDI-TOF MS)XJ % [ ¥ 47
e 0 B AR A Bl A A BT P kR ), L
JEXT MALDI-TOF MS %7 SR i 7 vk 5 1% 40 HoAtb
Tk RS, 5L KRB MALDI-TOP MS Jrik4%
SE AR A LA W LI RO A S A T VITEK 2
COMPACT., MALDI-TOP MS. Zif% 5t PCR. H4F
SRR G LSS 4 FPOT RIS 1 MRAR HERE PR 12 B TP

il

) PR TR B A R AR AT I, LA RIS T vk ) AR kR

D TY EG B PR AG I 4 (e S . Db, ARBIETELL 4
PR I R MERRVEAE O R, AR 4 R OTIA Y
SVAHER A RSO, S PR AR I 7 Y ot 4R

WS %
2 MRS

21 ®

AL 13 BRVDITRRRE, o 1 kR Bl 57>
TR BEARMERFR(ATCC 14028), ¥ A & 56 il
SRR AT AT AT AR 200 GB 4789.4-2016 ( &
i A EFARE EERE YIRS YT R AR ) U
FE, ARPEVDT T RIS LGS 5 e A RIA 3 Kauffman-White
%, o HARR MR, HERGEE L 1.

22 UESEHF

K 2 COMPACT #:i>= [CRIMER % E R \CHCA £k
A LR AR, U IR AZ R A 0 6 . A g S R Al
DNA B 2 BRI & (7 Ml A U R A BRA R, V1]
FRG PR e A% 2 i BUAZE 1 A 350 8 (RN o R 5 2B ) H R A
RS HD

AC2-4S1 AW L AECH ins ESCO /A2 #]); VITEK 2
COMPACT A 3 il 4 ¥ 40t & 58 (2 = Mg B3R 0 W) );
DHP-9052 A= 4k 1 35 46 ( |1 — 1B B2 AL 28 BR A A);
MALDI-TOF/TOF 4800 K& /5t4if B G/ v 5 KA T 8] 5
T (2 FE Mg RN F]); Deaou-308C fH IR 1 e YA £
e Ml B AE YR A R A]); QuantStudio 6 Flex SEH
PEIE B PCR (3 EFE B CHERBHE A W),

23 ELWHE
231 AMAAEHH

BB ERR I E R, 2T 5 mL K03 % A % (brain
heart infusion broth, BHI)H, (36+1) °CH5 %% 24 h £ . Huks
FY—IR, FEFE F£ B (nutrient agar, NAYF-#, (361) °C
K537 24 h 4lifb R EETR .

2.3.2  VITEK COMPACT 2 A% % ##k

PREL 2.3.1 ik NA PR A9 BT BB T, KRR
VITEK 2 COMPACT 2= G4 18 45 8 R ud BB 4edE, il
FH VITEK 2 COMPACT X AN i1 T %52, JFEE DL LR,
HUE 2 K
2.3.3 MALDI-TOF MS %% ##

PRE 2.3.1 Ik NA - H 05 e B B 7%, TR 5] Hh
WA F VITEK MS #itk b, Rl 128 S s b s
Y%t S BT v ARG R, ST RDZESEFL AN E HCCA ZEFi
(1 pL/AL), FREEBRm 15, W fah (s 8 m A B, i
WARF B U TS, JFEE U EBIR, R 2 K.



5382 0 A R 2 R 1%
234 HANFHFRYIEELTAHK SZIG T B AR RN R S A SR

(1)DNA AR il £

DL 2.3.1 WA i) BHI FERCR TP 1T IR A1 TR, I8
YN FEFEF 4] DNA Huisk 2 B & vl B UE T 3R U1 .

Q)IRFVELH] . ke SR

AR AT G TR A R ARG It 30 o (I 3R 5 3 ) i A ok
FHRRIEL ] . ARSI, HEE DL AR, s 2 1K,
2.3.5 Real-time PCR 7% %% Bk

M HE VD ] G B S % R AG IR & (PCR-DE B HR T E)
FIBRMEUE I 5T 2.3.1 Fr 4 A9 BHI B O T4, BB
AR, IUEE 2 K.
2.3.6 VITEK 2 COMPACT. MALDI-TOF MS. LAMP.
real-time PCR % % 2 b3z

PRS0 LR AL % BdE . MALDI-TOF MS, 3/ 54
TR B . PCR-DOGIREN S e BR A Xt b, oA 4 2%

3 LRS00

3.1 VITEK 2 COMPACT £t X E4&R

TEAEAR S BRI, 13 #RUDT TR R n 22 Vb
[RHE, o 1 BREFTR LT B (I U0 1) T RO PRS2 3R A
BB RRTT LA B AY K o HoAy 12 #RERE, HEEERIT
[T & (Salmonella group) /K-, 2 TR E &5 R —2, I3 2.
3.2 MALDI-TOFMS £ &% 8

TENC I E R T, 13 BRIV ] IR R R T 2 v )
FREE, A ER TR, Kb 1 REESRER
RS SRR AR R, HASHR, YRR
R, 2 il @4 H——2, W& 2.

Fz1 PIKREXRREER
Table 1 Information of Salmonella

5 e Us 1fL 375 75 FIE ST QT A

1 i CHRVRIGFEVD T TR TR R VPTG i SR

2 i FERRYD TR W R VDT TR SR

3 i Il a VDI TECEA W FARY 1T T I Fh

4 i B TRDTTIRA W R VDT TR R

5 i EC N A ) R VDT TR SR

6 i B RUP TR R VDT TR SR

7 i Il a Y TECEA W FARV 1T BT I Fh

8 i RAGIED TR W R VDT TR SR

9 i FI AT R W R VDT TR D

10 i RV W R VDT TR SR

11 i KRGS T BT W R VDT TR D

12 i MR AN AR T R T XU ) SRARYD ] R B T ol

13 ATCC HFls RAGIEDT T RE W R VDT TR D

FT2 AMPEEEDITREERILR
Table 2 Comparative analysis of 4 kinds experimental identification results

. Real-time PCR LAMP VITEK 2 COMPACT MALDI-TOF MS

7 RN Ctii ERES RN AIEBE/% 4 A E %
1 + 15.274 + W 99 W 5 U0 1) B T i S 99.9
2 + 15.288 + IR R 98 W RS TG B AR 99.9
3 + 16.576 + I TR 94 W RUD T T B AR 99.9
4 + 15.972 +/-" I TR 94 W RUDT T EC T B AR 99.9
5 + 16.321 + IR HE 96 W RUD TG T B AR 99.9
6 + 13.755 + IR 99 W 9 01 B T S 99.9
7 + 14.072 + IR 98 W V0T QTR A 99.7
8 + 14.401 + IR 99 W 9 01 BT i S 99.9
9 + 15.558 + IR 99 W 5 V01 BT i S 99.9
10 + 15.534 + IR 96 W 5 Y01 BT i S 99.9
11 + 13.183 + IR 99 W 9 01 BT i S 99.9
12 + 13.791 + U] SRR S Fif 95 QIZE-S IRIZIE-S & 50/50
13 + 15.11 + W R 99 W V01 R A 99.9

T +/-3R 2 SRR IE S50, TaARiE, WIFOR 2 SLIgh R —2.
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Fig.2 Fluorescence spectrogram of 13 strains of Salmonella using real-time PCR

3.3 LAMP X E4E

TEDL I 2 5280, 13 ARVDTT QB R RR I LAYV T P
PERBL, LAMP 51934 Red s H B AL, Hod 2 vl
FELE R — AR A B VDT EC R BRI AR B T RS PRI O,
y—ll_a’%:_{ 20
3.4 Real-time PCR £ %8R,

FESLIS I P, 13 BRIV QB BRARYS AV T T B
B, HLPHPEXTHEE Ct {E 19.841, HiAy 13 MRV TREH
Pk Ct fHAE 13.183~16.576 ZIH, 2 RIMELE R 5k, W3k 2
FE 2(1L I 1 RS2 CtEFIEITE 27,

3.5 VITEK 2 COMPACT. MALDI-TOF MS,
LAMP, real-time PCR ¥ E4 RELE

e 2 fgk 3 FoR, 78 4 Krikrh, #RESE 2 MIPT]
FH, eV TRERIZm b, MEFRE 100%, 5 HREH,
AT LXK 4 Fh 5 A PTVE VD T G A i B . 7R 4G
AR MALDI-TOF MS (&80 003, 7 oh et 72
ORI LAMP 78— R BAPERR, MAFR 1 gk 2 I 1t
{5 B AT 41, VTTEK 2 COMPACT 5 MALDI-TOF MS # &
REXT RN 2R 5k 3 7 (S SRV T I B 2R 7 o
#Ujl, MALDI-TOF MS £ %7 12 ST ERET, U9 Al
ISR, REGX 2 PR L E VT IR R K B HEHf
% R, VITEK 2 COMPACT 9 M #1 £ K 84.6%,
MALDI-TOF MS HJEH 2R 76.9%.

R3I AMGEEEDTIRERNESERERLR
Table 3 Comparison of detection time and accuracy of 4
methods for identifying Salmonella

ik K st ) iR
Real-time PCR 1h 100%(J& 7KF-)
LAMP 45 min 96.15%(JE /K F-)
VITEK 2COMPACT 6~10h 84.6%(Fh /K1)
MALDI-TOF MS 15~30 min 76.9(Fl/KF)

3.6 VITEK 2 COMPACT. MALDI-TOF MS.
LAMP, real-time PCR ¥ EZ R 9Hritie

AR, BOtER PCR is FHXE 5 | Y% &
WA R, AR, B AR S h 8t &
AEORTE, REEN G, TR RXE Y, Ho
TopAs 2 g 0 K- b, (B 52 56 5 Pl 0 0 5 Bh AR
Ko INFFEERF, FHZE PCR ik, £35RIBRAD
o TN, WIrd BT e, 55285850, #4E
POESE S TE S N

WA SR B R e R, T EREE, 4R 5 T
E, (HAFE—ERRIITESR, HAHL T Real-time PCR,
HEETRZ M, SRR, Fr5tkRAF, 5 LAMP X
TEEEIRCELR, AT R4, #EmtT 1 a2
I SR B HOAR, W25 200 & A A G
fir, SEREHS B LR B A BRI A6 3 N LR 2 T 5
AR BRI R, DA 205 14 5 2O AR vl A A T 80k
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MALDI-TOF MS HA & e . @R UE | molit
BT I EARBIE S s AR VDT T IR AR )2
T EHER RS, AIRE B ZIE 2N E, IR
TRIBERE | IR F A M B RE F: 251 . R A AL B
5 TR AR A ) A R B A v A Fe R0 B AR AG I A
T4 VITEK A e, (B a5, Bk,
RIS, SBERIE AR A AR B TR, &5k
IR, AT DA R R e 1 U SO A i i, R
SEAESEZ ) AT 2 U e A s L

VITEK 2 COMPACT A:fb%E RS, BIRUER RS
AR T YR SO TR (ARG AT R 45 B e VD 1] 7 i /KT
MR, R B e, TEAEIESY 4 Zorikrh R R, R
T R S i 8 R AG I T A

4 % P

FEFCIE, ERMERRE, JUHOR U TR 5 R 1 &l
PIRMIR i &, BEAMD TR ML /3 T A K % &, Jhse g
W2z S BT, RO E ARy R R, TeikE
N7 YA 2R AT BT o I, A5 AT L R LR
K B0 LA T AR 4l 24 b SEBRAG I 50 RN 28 5 17 L e 45 1 A
H RO FC R PRSI TR A A 5 3k A A R A FEAG:
B 508, LA B 5 5 1 2 4 WA R s PR A 56
F B e

ZERISCTIR, EFIWITREBAKNE L, 4 207548 6E
PR HER S E VDT ICTH, HAH real-time PCR, VITEK 2
COMPACT 4: 4% 5 45 . MALDI-TOF MS 7] I TEZ &
o B ARG L Bt W A B B AG G, il LAMP
PG A ST, W e O 3R 2 BT R SR T
YOI T ER PRI 0 o AR ol FH DR A AR o 289 10 2% 1%
A s SEBR AR A S Bl LA B R 5 X RS B0 25 SR A s
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