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Isolation and identification of Salmonella proficiency testing in food testing
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(Henan Quality Supervision and Inspection Center of Grain, Oil and Feed Production, Zhengzhou 450004, China)

ABSTRACT: Objective To participate in proficiency testing of Salmonella in food numbered CFAPA-375, and
verify the testing ability of Salmonella in laboratory. Methods The national standard method was used to detect the
samples of Salmonella proficiency testing, and the real-time fluorescence loop-mediated isothermal amplification
(LAMP) method was used as an auxiliary method. The suspicious colonies were identified by automatic microbial
identification system and real-time fluorescence LAMP method. Results Salmonella was detected in sample N1 and
N3, while was not detected in sample N2. The results of real-time fluorescence LAMP method were consistent with the
national standard method. Conclusion The proficiency testing results of the laboratory are satisfactory, which
effectively verifies the laboratory's ability to detect Salmonella. Real-time fluorescence LAMP method is fast, simple
and specific, which can be used in conjunction with national standard method to ensure the accuracy and speed of
experimental results.
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(loop-mediated isothermal amplification, LAMP)$% A LI H: R
L =N S U O a1 D e Xy e I P A 3 e R T e
W b o AR B TR X A A AL, A R |
TERRUE TP 1] DR BRI A B 32 3 5

B 96 UF 2 R S 56 =5 ) B X, A S 00 = A T A
JIHIE S, RSk PR il E ey ) RS
EARAE T . REKIAKE . BRI 2E SR A
BRETFEZ— MREDITREWRNGES, RTRES
pIIINEE By N O Sl = Ty U NI & S5/ A 2 ey <)
CFAPA-375 i DT T IRIA BE SV IR UE TG 3 o ASUBE 1 B ik
FES M GB 4789.4—2016 { fr il & A bRk & hb i
YAk s VoI TR EARRTR ) U AE S 6 AE S A T AG I
R FHSER 55t LAMP Y5 F4 T4l BIASI, 38 t iy m] S8 1
#%, [FIB R 4 B s UE Y 58 RE I DEOE LAMP 7%
AT WS, U TRE S EE LR, R
PR T R A 2% o

1 RS

1.1 HoAREREK

WITIKE BT WAIEFRE S 2 4, 458 CFAPA
-375-260 Fl CFAPA-375-417, U1 TERERAEFES:, 05
9 QCA-001, ¥4 1By tRAE S, SR FH VU MO 2 25 %% 3
e, ORI & SR A AR A R wl R AL, 43 AR
WA NI, N2, N3,

S5 FE VD 17T PR TR B ME TR BR (ATCC 14028) 1y FH 44
X RE, W SE T AR LA DR A BR A A
1.2 HEFRE R

2% 25 1 i 7K (buffered peptone water, BPW), DU A7 fifk
PR £h H5L 44 34 T YK (tetrathionate broth, TTB). VAR FERER B2
Fi2 3% B#] % (selenite cystine broth, SC). Vi AR 5 B IR
(bismuth sulfite agar, BS). AHH i 2 B2 i 42 0 £ 3 g
(xylose lysine desoxycholate agar, XLD)., 7|7 K E & (455
## J (Salmonella chromogenic agar, SCA) . & 3% B Jig
(nutrient agar, NA)., =#i#k¥IE (triple sugar iron agar,
TSI) . 6 2 R M AR it 46 5 8 (75 & ve P L el v 1A )
HARBIRAT ), U1 0GR A2 R A I 3 7] & C1E il 2¢Ol
BT A PR A B D
1.3 HF5RE

ES-315 # [k Z6 K K & 5 (H A TOMY 2 #]);
BSC-3FB2 A= ¥ ‘22 4 A (111 R R AR 977 Mk A R 2 )
ZXSD-A1270 A5 A 7R A (L o0 A7 (3G il 3 A7 PR 2>

H]); 5427R B L>HL(FEE Eppendoef /3 w)); Phoenix 100 4= F
IEY AN E RS (EE BD Arl); CFX96 FHT9E
PCR (%[ BIO-RAD A #l).

1.4 SEFHE

i E FHR1E GB 4789.4—2016 X HE ML HEA T U0 ) IR
W, [A) S SR FH 2N 26 5 LAMP 3 -4 TS BRI . %ot i e i1
AIEERATE, R4 H oY %8 RE LR LAMP
AT S o REERAE VDT R TRAR HE BB, A5 BRI X IR
1.4.1 FAT A A

CLYRE i T A L 00 997 34 T

NPRESE N1, N2, N3 Aj4bBE, Jor S M, e
ATEA K, IRSEW, BB ETRE =M, K5
FHAFRER K BRI MO N BE, e 2 — i, EE bk
AR 2 W, AR AMINAE R K 2 25 mL R4 .

ZHEZRRE GB 4789.4—2016, ¥4 L ibKiFEE 2
A 225 mL BPW RiRIEM =fip, HIEIRAT, 36 °Chy
7% 14 h,

[ B K AT v TR R B D 1 B 7 BPW 53R B = i,

Pjvzea iy

IRAIRGF G IS TR, 4 WA 1 mL #8110 mL
TTB #1 10 mL SC W, #5880 3 %, HEERA), 1% TTB
FEE BT 42 °CHi 5% 24 h, SC B8 T 36 °CHs 3% 24 he

)Rk

A4 LE PR G TR 43 0 26T XLD P4l . SCA Pl
BS Pl | XLD 1 SCA Bihg V- B T 36 °CH53% 24 h, BS
BUIEEARE T 36 °CHig% 48 he

(DPIH A SE J 55

MER iR, PRI 16 RTEERTE, 72 TSI
fHERIZk, FEERZEM, BT 36 °CHiFE 24 h Ji, WML
T o 43 A ] — DT 9 e Tt 2 I R v R A )
W, BT 36 °CHiF% 24 h i, WSS RGO o

[T 203000 [ — PRV R F NA AR, H53R/E BRIGE
HIEK, HlAETRERER, e aiimdyEeE RS
HATHE .

1.42 B LAMP 40

(1)DNA BER il 2%

HTE W DNA BAR S4B 1.4.1 FES A BPW i
FW 1 mL BF 1.5 mL LEELEH, 12000 r/min 2.
2 min, 3 Li. A 50 pL JGwK, RAERE.OECE
FokEH s, 100 °Chi# 10 min, #RJ5 12000 r/min 2.0
2 min, B RAEA LAMP B0 BIREAR .

HPATE DNA Bl s AEJCH PCR WA 20 pL
JCHK, JEFJCEME LRI 1.4.1 H NA AR E4EREFE 0 8
Y% T PCR ™, FBRIIRTT, ERIRSREET PCR
U, BT PCR ¥ 95 °C, 10 min, fRFERRSE HS U,
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12000 r/min #.0> 2 min, BE3ERAE R LAMP S0 A9REAR .
()32 LAMP s Ad 8 e il b SO0y 4414
iz BEVD 1] B T A% R AGH I 539 6 (e T2 D6 2% A Ui FH 2
ALK . AR S A, AR S AR R I 1,
LAMP ¥ #8827 SO A5 10 63 °CHIAEME 30 s; SN
AP 2: 63 °CAEYE 15's, 63 °CIB K FEAH 45 s, 45 PMEIR .

#F1 LK LAMP (R NARRE

Table 1 Real-time fluorescence LAMP method reaction system

preparation
%l JA & /uL
ORI 22
Bst R4 1 1
B 20
X 2

2 HERE5HH

2.1 ERREERNGER
2.1.1 #HFH-FAREE BAFIE

PR AR UER:, 435I TTB Ml SC 1 245 By ek
BEFEWRRIZ T XLD FH . SCA Ftit. BS FHr, B3R5 E
TEFFIEIN R 2 A 3 Bis . X HL R B, TR —RESEAR
] AR A, XD T G B A 0 e R AN ]

fE XLD 1 BS -4z, #£4h N1, N2, N3 ¥X0LL ] Al B¢
WITRE MR, (HaAdbszmsEe, ZBU N F N3 $
A UPITERE, N2 hICvb TR E .

TE SCA AR, N1 FI N3 MERFI L A EE, SWITKRE
PRAER MR B VE SR IE— 3, SR EE N DTTRA,
T 0 PR VR R o R, SRR PR RIS ) X
43 T XLD AR WS BB B e | R A E, BS
SR RS BB R R Y TRV, R LS SR AR AR
AR, XKL S EERE GB 4789.4—2016
AR IR M A IE LS 8L, RE 503, 55
SHARH, X5 T EAED A —5
212 MFAEMKELER

T WLESRE N1, N2, N3 FbR AR 7E XLD ., SAC
MBS PR R BETERRE, 4RIk AT SR TR HEA T =
WRER S I6 A 2 R AR T SC 00, #F A N1k 7/ 7] BEvh %,
FEAD N2 Pkt 4 4>, FESD N3 PhBE 5 4, PRUERFEPRIE 1 4,
ZERILEK 4,

ZEHLHI N1-1, NI-4, N1-5, N3-1, N3-3, N34 7£
TSI #HE B R . EAE . R, BRI
FREGSEI A BHPE, W20 FIW A AT SRV T TG . N1-2, N1-6.,
N2-1, N2-3 $53% )5 TSI AHA =6 . K2R . 7 iifb A .
TR, B SERRBUR B ST R BAPE, 25 H Wkl Be b
ITEGE . N1-3, N1-7, N2-2, N2-4, N3-2, N3-5 ¥:3)5
FHEFER . RETRR . TR AT ERAAE, BB ER R
it S5 R BAPE, 020 0 R AR TP TG

F2 H& TTBBEGEEZR S B FIR LR EEHE
Table 2 Colony characteristics on the selective separation plate after TTB enrichment

FEdh i XLD ¥4 SCA it BS ¥z
NI ()EBSF BV AL E, A R AT (MAHHERED  ODEEHE RS E, AR, FEERIEAL A
()RR TR 7 BB QMBI TR B A @QZBOAF IR G, IR, FBRERIEA G
N2 WA EE WA EE WM G, FE, JARERIEALE
N3 (Z A E IR E WZEAFERED  OZBWHENRRE, AR, FEERIEA LA
QPBEE IO, AEEFREEEG  QVBEENERIES QO EEE NGO, TaBarE, MR ERE
YL S [R sk EAN G e S L SE b NGRS W@ wvg, AaEurE, JARRERIE R
®3 FEm SC HERIEFMS B TR LN ERFE
Table 3 Colony characteristics on the selective separation plate after SC enrichment
GRGET XLD P-4 SCA - BS ¥
NI (D)FB5TRTE W RLr (@, a7 AL M EHEREE  OFTWEE ARG, AR, FFERIEAL A
Q@)W EVE A, FBIRREEE G QEAEENERIEG QIR EE NG O, To4)8 6, JH SRR A
N2 WML E, FEEREHRE EERAKES Wk 2EARE G, TR, FREFREERE
N3 (HZHEE AR WZEAFE LG DI HENRRSRE, AR, FFERIEAL R
QPEAE A, FFEFEERE QOBEREIRES QS EENE6, TE&REGE, FFEFREERGE
FrERE IR (R E AN N e S G R EOREE ol s, Aa)Biul, FHERRILERA
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Table 4 Results of preliminary biochemical experiments and automatic microbial identification system

L . B AR S AERE
T TP A E TSI4 R
N1-1 XLD b FANGRGTE SO RN K, A, H,S(4), 250(+) + Salm.species
N1-2 XLD T E T K, A, HoS(+), /"Z(-) Prot.mirabilis
N1-3 XLD AT, RS A, A HS(), PR Cit.freundii
N1-4 SCA HAO Y5 K, A, HS(+), 75(+) + Salm.species
N1-5 BS R, AaEGRE, MERREATE K, A, HoS(+), #5(+) + Salm.species
NI-6 BS wig e, BE, JAREREN L6, K, A, HS(+), 753() Prot.mirabilis
N1-7 BS Wi, Joa)Ebes, SRR E A, A, HS(), AR Cit.freundii
N2-1 XLD T ERVE K, A, HS(+), 743() Prot.mirabilis
N2-2 XLD WAEVE, JHER SRR A A A, A HS(), A Cit.freundii
N2-3 BS T, [, FEHEREA LA K, A, HoS(H), 775(-) Prot.mirabilis
N2-4 BS Wi, TTamLEE, RS, A, A HS(), FER(H) Cit.freundii
N3-1 XLD REHTE K, A, H,S(+), F5(+) + Salm.species
N3-2 XLD WEWE, JAEERETHRE A, A, HS(), ) Cit.freundii
N3-3 SCA SEOWE K, A, HyS(+), 775(+) + Salm.species
N3-4 BS WEk, AEmbrE, MR FRIEAZER K, A, HoS(+), 723+ + Salm.species
N3-5 BS W, T4 @i, B R A, A HS(), A Cit.freundii
FrRUETE IR XLD M, W Ra. K, A, H,S(4), #5.(+) + Salm.species

T K, 720G A, TR+, BHEES -, B

213 2AHMEMETRZRLER 2000 |

K4 B B AR Y 58 RGATREM N1, N2, N3 Ay AT 1500 |

BERVE U TS RE, AR LK 4, N1-1, N1-4, NI1-5, N3-1, =

N3-3. N3-4 HFRHERA 99%HE% ) Salm.species, 1] f§ 1000°F

Kb TR . N1-2, N1-6, N2-1, N2-3 45 99%fH %K R 30

Prot.mirabilis, i h# SATEH . N1-3, N1-7, N2-2, Od 10 20 30 40

N2-4, N3-2. N3-5 45 99%{#% " Cit.freundii, & 57 (CELs

MR RRAT T

HR A 90 25 A2 A 5256 TN 4 [ B Uk W 55 8 R G 2
S, FHAES NT AT N3 R D TT IR, FEAD N2 Ria
WITRHE.
2.2 SERTICYE LAMP ERMIZE R
221 3E R FEE KK LAMP i big 4o

FEAN N1, N2, N3 FIFRHERBRTE BPW HBE IR )5 03
VR, HEHR 1.4.2 SEATRONH 28 . (R RECE A LR, 45
HaniE 1, FEE N1, N3 FIBRER R BT EOE K S
IR, CtE4T 3N 8.09. 8.55. 5.95(L% 5), Ct{HYI/NT
35, ULEAKE VDT TERES, FEN N2 1R B DOEXTE0E K 1y
S AIfh£k, G CtfH, PERIARKH TR,

(IR & S i E2

Fig.l Amplification curve of sample

F*5 HERIFTNK LAMP LR
Table 5 Real-time fluorescence LAMP method results of samples

AT A Ct{H gER
NI 8.09 AR RN
N2 JG ER S WA
N3 8.55 VDT CRA
PR Bk 5.95 LR RN
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222 TEEE B4 EH R LAMP A

TEHURE S N1, N2, N3 ZEAR[REAR AT S8 7%, PhEL
BADATE TR 1.4.2 FHATROAR G 45 . AR RECE RN BRI, 2e
JEMLR LI 2, RISEHIDEOE LAMP L TRIVE 458, 45
SR NI-1, N1-4, NI-5, N3-1, N3-3, N3-4 Dl RARAERRE
HBLZOERTHON KB S B2k, CHEIS/NF 35(0L3 6),
B AT TR BHE . N1-2, N1-3 . N1-6, N1-7, N2-1, N2-2,
N2-3, N2-4, N3-2, N3-5 RHIIOEXEOE KA S AIfH
£, JC CtfH, UiHA AP T TGP .

2000
S

= 1500
;s 1000
& 500

0
0

20 30 40
B
Bl 2 WTEER v 2

Fig.2 Amplification curve of suspicious colonies

6 FEREEERE LAMP £ Ct &
Table 6 Ct value of real-time fluorescence LAMP method of
suspicious colonies

WkkgRS  SERTYEE LAMP 2% Ct{l

HELR

Ni1-1 7.05 VIR BH
N1-4 7.01 VIR B
N1-5 7.16 TP PR B
N3-1 6.03 U TIR B FH
N3-3 6.73 U1 R BH
N3-4 6.58 VIR BH
BB 8.13 VIR BH
3 4 it

AYEESIBIUE, 4395 XLD . SAC F1 BS 3 Fhik$k
P FEFEIATV TR TR, 4550 %8 XLD #1 BS 11§
AT BE TR, 45 K Sy A SR T AT TR R o 55 b A ek
MR AP S5 TR, X 2 A ETE XLD “F-A 1 BS P4 B 5
YT B MR TS RRAEAR L, 5 R AR FTRE. T SAC
MR TR ROy, HA e RmIRE 2 X 4y, FER e fr
DU SRR 1 B0 UE AT 45 4 G 0 SR A i, B SE e Y
ROCRFERE

HAT, V0T BB B SR v AG Ik e S 56 2 3k R
FH BRI i, FLARHE U0 1 EC B 1 A K e S R A A Rk,
T BT 14 h, WEHFEVESTE 24 h, 4025537 48 b,
W ARSERE 24 h, 4 H SAERSEE R ST 4 h, BORI 58 A

F/DTFES d A SR SER ¢ LAMP 3R T4 B %0,
KIS LAMP RFERE, R HIEE 14 h . DNA 42
BRI AR R EEHIZY 1 h, ARl 2 h, SCPRFERTZY 18 h,
Pk Ea, FLERVERT R, W5 BT DNA $2BURIGI,
Ty R

] SR ARSI 3 B B 3 Al b ) 2 R T PR B
MR K IE S ST IR R LS, A5 X5,
RELBFEANRER AR, REZ W, & 25
W, G EOKG I 25 SR AR T SEE SO LAMP 2, i R
DNA, FFES 5D 1T FC R 945 5+ DNA R R B
HEATRR SR B, ARPE 3G Hh SR Ct F 0 A 25 2
ANAFAE AT BE B Pk ik, hE TR O 0 AT RE, i DAZE SR
S HER AT RE

L5 P RTIR, AW E BRI RIEZE R FERY N1
FIN3 R VT TG, FRG N2 R VDT R, 455
TR Rl 2, BE T LR = V1 TR AR RE f . St
DIt LAMP 355 B AR MR I 1k 45 SR — 5, 85 [ Sbn e
Bibh, SEEPHEE LAMP SR HAT PR . SRR L RSk
G, RIERUPTIRERE S Bl —Rldl B ik, 2 Ry
T L 0 A fof £ 4% SR A T

EE P
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