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Comparative study on the identification of Salmonella in chicken powder
by 3 methods
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ABSTRACT: Objective To compare the identification of Salmonella in chicken powder by 3 methods. Methods
The pretreatment of the 3 samples was conducted according to the Work instruction provided by the organizer. Each
bottle of samples was directly added into 4.5 mL sterilized deionized water for re-dissolution as the initial samples,
and the subsequent experiments were conducted in accordance with GB 4789.4—2016 National food safety
standard-Food microbiological examination-Salmonella. After identification of the suspected bacteria, quantitative
real-time PCR and matrix-assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF-MS)
were added as the auxiliary detection methods. Biochemical identification was carried out with the automatic
microbial identification system, and the detection results were comprehensively evaluated with the combination of
biochemical identification and serological experiment. Results Salmonella was detected in samples JS015, JS110
and JS140 by 3 identification methods. Conclusion The quantitative real-time PCR method and MALDI-TOF-MS
method are able to identify Salmonella quickly and accurately. In particular, MALDI-TOF-MS method and serum

credit type are used in combination, which is of great significance for the rapid identification of Salmonella.
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1.1 # &

%5431k JS015., JS110. JS140 MYVDT ] ER S A B
FEG 3 M, FRETUMORAEE, FAES 0.5 g /E Rl A
HOT, Jof WA R EORE o B0 € VD 1] IR & (Salmonella
enterica serovar Typhimurium)FryfER ¥k ATCC 14028, 1
ZARE R RRVE R FH T ERZH, 25 Microbiologics /AT
4t
1.2 EEBEFERATFES

2% wh 3 1 /K (buffered peptone water, BPW) ., DU fith
PR 4P A5 43 184 T4 YR (tetrathionate broth, TTB) . V. fili g £h e 42 2

il

H4 TR i (selenite cystine broth, SC). & FEHE B ¥ (rappaport
vassiliadis broth, RV) . ¥ '] & & & F # (chormagar
Salmonella, CAS). AW i 2 2 it 40 0 R 4k - A (xylose
lysine deoxycholate, XLD). FHi FR%4F-4x (bismuth sulphite
agar, BS) I I % 18 1 F- 4 (hektoen enteric agar, HE) , = #}
#BifiG (triple sugar iron agar, TSI), & 7£EU8 (nutrient agar,
NA). J[E1ABIE(voges-proskauer semisolid agar, VSA),
B2 RGN & (F B AE AR B R A A]), E
FCBAMEFF I 455 R (GN &, R EEYEIRARD; WK
WIRIZWT I 60 F (T RIEED A RAF); IR
FBIZWT LT 60 Fl(F2[E S&A reagents Lab /A rl); AIE T
FERARAE S BTS., MALDI JiiiE % FI3Ei HCCA(EE
Bruker BHARA D), V01T R & (DOE ) (R
Jeil YRR R A ).

1.3 EENUHF

BSC-160011A2 A= W) e SR (N Ee 2 25 AR
FR 2\ Fl); Heratherm IGS 400 4k 355244 (35 H Thermo
Fisher Scientific Inc); SX-700 [& /1285 K F %8 (H A TOMY
Z3l); VITEK®2 COMPACT 4 H shistd: W15 8 R4 (% H
A ELIR A WD), VIAT SERFPOEE BE PCR {U(EH Life
Technologies > 7l ); Autoflex speed ~&47 B [a] Bt i fif A 4 %
E RS (15 1E Bruker BHEABRA T
14 HF@RLBESENTE
1.41 HSAEAFHEE

AR HEIMA 4.5 mL KEEE FKERE, EI5
JRH S g FESRATEE R 3 45 mL (1) BPW P HEFT UM B, AR
JE ATV TR A BRI . (ER M 25 g FEAIIA
225 mL /) BPW ST HUS IR, ASUR B RES A0 S BURE fE A
BPW (KR AR 2 ARG M 5y =2 —, RIS g PRSI0
45 mL (%) BPW,, IHtAb, 01T BRI A A, Fi3 i
T2 BPW BB VDT ] G B AG I 25 SR8 R i) )

142 —k¥H

B2 W AR E W BPW, 4 5IEL 1 mL T
10 mL (% TTB .10 mL [¥J SC #1110 mL iy RV 7, TTB J* 42 °C
1557 24 h, SC F 36 °CEi 5% 24 h, RV T 42 °CHi 3% 24 h,
143 5 &

A3 10 uL BERIA I — I R G R, R T
CAS. XLD. BS. HE I, 7 36 °C}53%F 48 h M &4 -
PIRTRTER
1.44 PCR fhit

UCBPW, TTB, SC. RV ¥4 1 mL, A 1.5 mL
BLLAE 12000 t/min &0 2 min, B EIEWR 2 pL fE PCR
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1.47 MALDI-TOF-MS %%

PRIBUE B ARG IR, A 300 uL JCEKIR AT, FHn
A 900 pL Jo/K LWHRE S o KIE K 12000 r/min 5.0 2 min,
F5 B A 50 pL 70% W R, f74miRs), FA 50 uL
2N, 4R A), 12000 r/min 5.0 2 min WH F3 1 pL &

THEGHE b, ST L L BB R, AR A AR
5 BRI .

2 ER55H
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CAS WL LI ETE, BS N4 Bt R BAHTE, HE
Rt BAAIRGEIRIE Y, . FESD JS015. JS140. JS110 7
TTB. SC. RV ¥t BiEh, A3 RIZRIEFI O BSAR, 25
22 1 A, ARAL 1S015.JS140 4% RIS ERAE CAS.BS,
XLD. HE ¥ sumipgyEA &, I HICmE R, (REFRES
JS110 A —RIEBEAE L RIZRIERIR &4 B AR A Kk
MBI PE A, (A RV B TRR IR 5323 1) HE AR - &2 3/
B EARE, WIEHERT AR A S e i BT
22 HUETEER

A5 S T) 6 B BB A b 4 3 4 31 96 L R i T T
T Oy B Rl 2B TR B AR B AT ARG SR, Ay R T
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k2, 3,
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Table 1 Selective plate separation of morphology

1S015 JS140 JS110
TR
TTB SC RV TTB Sc RV TTB SC RV
CAS HOMEE A ETE Bl EOAREVE O SOARNE SOAR B Bk EaEEt
BS BEWEE REipeE  ROWsSRE ROWSE BROWESE ROWSE K DEOKE RERTE,
b RE: P2 B RET P2 W LR OLREE EERTE GRS TeELE
DI RERIHE VI MG BeirRL. HERLS Bt RL BearRs weRE waRg N
XLD s BB TR
[iF2 E5F3 [iF2 [iF2 5§73 5§73 [E5M. M
15 %‘%IL‘) P53 };ﬁlﬁ:‘,b 15 %‘%IL‘) 5 %‘%IL‘) P54 %If:[;;t‘\ 5 T%Ié,ﬁ» s — . — jﬂj Y R I
pe  OR RO ROERL RORE RORL - BORG pp e e 20
TR V% WvE TR V% PR V% W5 5P/ Er QLW 3
e * AR LA TR IR S
Fz2 ZHESRBRERRREEIN
Table 2 The decarboxylase test of TSI and lysine
T R 2R R Il S
Ean) K2 R AL
JS015 BRI VK K A + + +
JS140 WEI B T% K A + + +
JS110 Al £ERGYE 1 A A + - +
JS110 ATBET V% 2 K A - + +

T KA A 3R, HERBITE; -RRBITE.
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*3 @LFEEE%E VITEK®2 COMPACT 48R
Table 3 VITEK®2 COMPACT results after purification

FE LGS YELER
JS015 LAY % Salmonella group (75 IfiL 35 2% %31 )
IS140 MR 7% Salmonella group (75 IfiL 35 2% %31 )
JS110 Al EERT5 1 Klebsiella aerogenes
JS110 Af£ERY5 2 Salmonella group (7 IfiL i 2% 3 11F)

2.3 [MEFLWER

PRIBGHE T | [y 2 ShR S U T LT 2AS00s, 45—, 4
RO B AT TR O 24 A-LEEE . Hi, HI IIEEE; H
Z M HMF $E5E; AFRER K (BHHT IR AREEE . FARTLIA 1,

A HUK AR, B: 2N AU O %5, C: IS110 24 HiE
PO H %58 ; D: JS015, JS140 ZMiEH R H K7€,
B AR S 2t R

Fig.l Results of serum agglutination test
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2.4 MALDI-TOF-MS ¥ E4 R

U T A B B 2 v 5 E R R I Sk DC R Y R
MEFPJE, 45 AR A 73 8. VERE 434K 2.300~3.000,
I T PR S AT AR, 2.000~2.299 FR 7R AR ST 14 14 8 4
EE R RE B RN SE, 1.700~1.999 FoR u] BERU R K 12,
0.000~1.699 F/RATfE Y E . HARGERI K 4.

x4 AUEREKREENME

Table 4 The identification scores of each strain after

purification
i ETRE YELIR IHH
JSO015 Salmonella group 2.416
JS140 Salmonella group 2.375
JS110 T BEEATE 1 Klebsiella aerogenes 2.113
JS110 "I BT 2 Salmonella group 2.361

2.5 SLETRAEEE PCREMLER

i V1] IR e IR BRI & 0E 17 PCRIGIR, 451
TLE 2, 255K, IS015. JS110. JS140., FHAM:XT A v
MR, S5 EbR T E—E.

3 & i

W HAL T AR XS, H5 IS110 s T 5%
o R E B R AR IR AR S T, ARV ] A
BS ¥ AAK, FES HIREZ MW 5EAER, 5P
TAEEE SRR B IR . Ere il o 38 A v
TSR, BS SPAR o B BRI VR, 7E RV M TE S 19
HE “Vle b4 B BEUTR VR, Zifb/a kB HAR . M
FHMEFAAE SR ER S, mA&, B LUATHE e
s [ B A A

‘ >

B

0 —

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

it 8] /min

A: BAYEXTIR; B: JS110-SC; C: JS110-BPW; D: JS015-SC; E: IS140-SC; F: JS110-TTB; G: JS140-SC; H: FHAEXF A
%2 PCR <A
Fig.2 PCR amplification curve
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P13, 3 R 7 X e AT B 1) R I, 10 AT 1 1 B T
ST, BT 4 AR o (R T B
AR AT IR, AR R R R B B,
SRR R A T AR W AN FE AN SE 3 H T FC T ARG
95 R S 78 BB T i R = etk s s . AR A
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