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ABSTRACT: Objective To develop proficiency test samples of Salmonella with uniformity and stability meeting
the requirements of proficiency test, and apply the samples to the proficiency test of Salmonella in milk powder.
Methods The standard strains of ATCC, CMCC and isolated strains from food in our laboratory were selected as
the source of proficiency testing samples. The species identification was carried out by matrix assisted laser
desorption ionization time of flight mass spectrometry and automatic microbial analysis system, and the serological
typing of Salmonella standard strains was carried out; The freeze-drying technology was used to prepare Salmonella

proficiency test samples. After 20 negative and 20 positive proficiency test samples were added with sterilized milk
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powder matrix, the homogeneity test was carried out according to the national standard method. According to
CNAS—GLO003:2018 Guidelines for the evaluation of homogeneity and stability of proficiency test samples, the most
probable number (MPN) method was used to count the Salmonella in the proficiency testing samples to evaluate their
storage stability and transportation stability; The negative and positive samples were coded according to random
number table to prevent data collusion between laboratories. Results The positive Salmonella test samples showed
good stability, and could be stored at —20 °C for 12 months and 4 °C for 7 d, the Salmonella content could reach more
than 10° MPN/g; Meanwhile, after the samples were stored at 25 and 37 °C for 7 d, Salmonella could still be tested.
Seventeen laboratories had attended proficiency testing using this sample, and the submitted results were consistent
with expectations, and the proficiency test evaluation results were all satisfactory. Conclusion The Salmonella

proficiency test samples can meet the requirements for the proficiency test of Salmonella in in milk powder. This

12

proficiency test can reflect the real capabilities of the participating laboratories.
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CMCC26069) 3 [ T H [ B2 2 2 1] f3 0 P bty 1278
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2.1 BEHRFHIAER
SRR L RIEH R4 VITEK 2 COMPACT

MALDI-TOF MS #1755, 4503 1. BHEERES H s m
F BAL — I3 VD 1T IR TR S BA ZE VD 1T IR AT (0:1,4,5,12;
H:ic1,2). BRSNS USSR —5 ol FTRE S uE B |
BHE A il B4 T 45 o

R1 ENRIIHREREESR

Table 1 Identification results of proficiency testing samples

EA i VITEK 2 Compact 4% MALDI-TOF MS %%
FC4456 PR 2T B 4 A AR TR Listeria monocytogenes Listeria monocytogenes
FC4479 SO A ER Staphylococcus aureus Staphylococcus aureus
FC4488 I AT RAT 1A Citrobacter freundii Citrobacter freundii
FC4333 S AT T R Cronobacter spp. Cronobacter spp.
FC4465 i v A TR G Listeria innocua Listeria innocua

FC13272 B ZEVD TG Salmonella spp. Salmonella
FC4475 R B Staphylococcus epidermidis Staphylococcus epidermidis

FC10655 A PR Pseudomonas aeruginosa Pseudomonas aeruginosa
FC140 od) Pantoea Pantoea

22 HmBAMENER

20 MBAMEREARS AR BT TR T, 20 JRBAMEREALY
REREAT VD T TERTE, ITE 2% 4y S5 30 BUG VDT R
Blo S5 RN, PRV RIBHPERE & X5 RERS I 1 58 1 56 UE 4 1
FHEER, AN[FERE S HROR A B2 5.
23 HaRRBEMER

AE T B e FAPEARE fh—20 °CPRAF 1. 3. 5. 7. 14, 28d
A2 A H BRI ZE R L 20 —20 °CHRAFE 28 d N, PHTEFE
FERT 1100 MPN/g, FF4 V011 QTR B 1 50 FH R
FIF & (108 CFU/KERY); —20 °CHRAE 12 4 H AL b T
T MPN B34, 4558 BoRAE /I IR TE FHIERE S VDT R
BT EATIAEIRE] 1100 MPN/g, FasEth AT BAEREA R
KB T TR, Sl m BT HAA 1 5 W Bk — 5

R2 20 °CRAMHRIRE ML R(MPN/g)
Table 2 Stability results of positive samples stored under
—20 °C (MPN/g)

FEfh 1 FEfh 2 FEdh 3
1d >1100 >1100 >1100
3d >1100 >1100 >1100
5d >1100 >1100 >1100
7d >1100 >1100 >1100
14d >1100 >1100 >1100
28d >1100 >1100 >1100

121~H >1100 >1100 1100

BE IRIEPHYERES T 4 °CIRAF 1. 3. 5. 7. 14 128
d ARSI 25 3R I3 3. S5 R BUR, REHIRIEFHMEAEN T 4 °C

AT dW, HUDTTIRE & =HEEAF] 1100 MPN/g, &4t
BRGE, IRAE 28 d WA, (HEE S VDT T IR & 2 T
14 dJ5HH TR BRIL, #IRE IR Rk S B E 5L
B 5 N FURBIRE ST 2 8 N TSRS .

R34 °CHAMHRIERTRE LS RMPN/g)
Table 3 Stability results of positive samples stored under 4 °C

(MPN/g)

K1 K 2 FEf 3
1d >1100 >1100 >1100
3d >1100 >1100 >1100
5d >1100 >1100 1100
7d 1100 >1100 1100
14d 1100 >1100 460
28 d 460 1100 >1100

BT B0 UE FHPEAE RS RIS M4 R T 25 °CIRFE 1~T d 1Y
T MR A R W 4. 55 R, 25 °CIR-A7 3 d N, PHMAE
ST TR A A REIA T 1100 MPN/g, #4801 IR HRE
IO UE FHPERE Al BT & (10> CRU/RERY); Bl A7 st 1A 1
i, BRPERES AP TR & S BT T B BIERE A Rk
IR, SHil&rE AT Sk —8.
F 4 25 °CPHMAF BB IR E L R(MPN/g)

Table 4 Transport stability results of positive samples stored
under 25 °C (MPN/g)

Fedh 1 Fedh 2 FEi 3
1d >1100 >1100 >1100
3d 1100 >1100 >1100
5d 1100 460 >1100
7d >1100 1100 460
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fiE 1 3o E BHPERE SR LS i 25 1 T 37 °CIRAF 1~7 d
HIFRE HERIZE R L3R 5. B EIR, Z&4) 37 °CIRfF 1 d
Y BHEAE S VD 1T IR % HE 3 REIA 2] 1100 MPN/g, {HFfAF
BF AN, PRSP TGP & i R B, HORRIRE S
TRBMBEK2ZER . H I EBRE WA R AR H N G
6~8 JI KA, WIS A = B DX, o) SR IR LR
FATIA R T UK, DAAERERE S AR 0 SR B .

5 37°CIAMHRIEMTEE 4L RMPN/g)

Table 5 Transport stability results of positive samples stored
under 37 °C (MPN/g)

Kb 1 FEfh 2 Kbt 3
1d >1100 >1100 >1100
3d 460 >1100 1100
5d 150 >1100 93
7d 210 460 1100

24 BENENELWEERZLER
241 #ABIELR

SIAKRESIRIER 17 KL=, 82.4% (14/17)J5fs
TN RGN, 17.6% /17 Al S Es 17 58
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17 ZEIZEXT 2 A BE T TR UEAE Sl 53 B M 45 R B, 45
PEE N R, AR 100%. 11 FARK M/ Ras

PSR, 9 FIMFRSEHE . IEM, MLIESRISER A EH; 2
FHHIURE T O Z0F H ZMBEHELER, 4R 0E 6.
242 A5 E AR R 3 FIE A KA LA

YPITR B BE 1 36 UESE 56 1 B4 AT i . e v
B RS A ERIIESR 5 AR, R 17
FERFERRAS M RIRIC T, FE5r B B FR R0 1 Ry R ALl
b, LI EYRAG RN, 17 REREHHEHT E
PR SR, FECORAL R . dbm BREA . F S
TR AR, S RELREMA T O8RS, BRI E
VDT R R B RE R AL . ZEVD T FC A A e B kA i
17 FALH % P4 B R AR Bk T %70 2 Pl etk 7
M, 29.4% S/ANMEIEMAT 3 FhEHE Tk, &6
11.8% (2/17) PS5 2 (T EAREE 1Y 230 4 Fh k7
ATV T TR B . SRR 7.

FERRAR S E AR, 11 AU T 7 A 2 Ak 2 3k
Pl b S EEde, EEMHMOAICRBERFI AL 9
FAUR B T 3E 14 3 S AR T UL £ i A AL 25
o 2 GRALRG AR [v) st (5 P 1 35 5 ol B O e A i L R T
V) JO e 3% A T BRI A 5

1 REREST TYITREME R, 7 KL=
fEFTZ8E S & A Reagents Lab 23 ®I A =1y 1M, H 2
F T ML SRR 4, (USCT O HUERT H Hi IR 2405 45 52
55 4 GRS S 0 7 I A A WIAE 7 I

6 ITRIREMDIIREAIBSLEEMMEBSRER
Table 6 Salmonella isolation and identification and serotyping results of 17 laboratories
4 B 1 Fedh 2

s -

=t v 137 43 78 ghIR O HiJs SEW g O HiJs SEW
1 i G oAl 4,5,12 i2 AAE / /
2 R / T / / A / /
3 W L K th 1,4,5,12 i:1,2 KA / /
4 k& G A / / K 4,512 i2
5 it = R RA / / o 4 i:1,2
6 il = / oA / / FA / /
7 il G oAl 1,4 i:1,2 A / /
8 il G A / / i 4,12 i:1,2
9 W / A ANBEE ANBEE o BEAE Bt
10 it = / % / / KA / /
11 it = / A B4 REESE o HEEE B
12 R HH K / / K 4,5,12 i:1,2
13 R / A / / i / /
14 R G Tt 4,12 i2 AAGE / /
15 e L A / / o 4,12 i:1,2
16 it = / A / / it / /
17 it = / % / / KA / /

T /BRI RT3 73 BY 5256
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Table 7 Culture medium and reagent used for Salmonella ability verification in each laboratory
HE TSR I 7 il
Ko /R FE Boit/x FE
T3 B 0 / 17 Rt . BIEA | i
EPEPEIE 0 / 17 REFF . PRI
IrE SR 5 (DT 17 RidE . PRl BIERE . FRIEHE
%o 9 ML Ao 11 Rl . FREL
ML 535 7 R E S&A 4 TR

TE: /P RRICF R

3 wgSiie

AR5 308 220 %t LA v ) R G I R g B S 1
Yo piE | e PR SRR M RS, TESZ AL R
RE R RERSTE S RE I RAF BT R ER, BHYERE SRV
RS RRE 2 17 RS 50 IE LR = % 451
5 RBE—, AR & BURE S T ) R B R, TIE AR TR A
BOTEAE S R E MY, BE IR ST &

GB 4789.4—2016 ZL3R{# FH 2 FoR R A B 3 95 8L,
RGN SEARE S b S TR A SR SR YT TR, R BS
H XLD 2 Rk Pt F 5 45 ) v iU AG:, SOt & i
HRD T P TR R R S R A ) (i (B SR 0T ek
TS TR T B T 7 0 S S i I A 2 R R AR A T
AU ARURRE I BRIE R, SRR SR 3
FhEg 3 FhLL E Rt B R I b T o, — R LA RS
FRHAT &AM RGEIA TR E, B 2 KL
6 25Xt o 1 TR RR A T 1 35 5 Al B e R e A T
TEYE . XS IE R R R, AT TR RE
IR SS R BRI ) R N, i VT R RE 3R
TERE S AR BAF ) B FL0E FE T AR T R R A B S 0
LEHIVDTTEC ARSI GE 1, A S AS S0 AG i B A 1) 1oz FH

ARRRE T UE T, (BT =k T 8 i1
PR BH A TR R ML 35 20 25 2R (9/17), b 28O B i 5
=, P2 & AR S0 AL SE B0 2 VDT ER B I
T RURE 1455 o LI 43 RIAE VDT EC B AR e E R,
L SRAT BRI 5 AR DR 22 TR XV 1) EG BT R 7 I 37 43
FIUTOL AR g SR A AT S T R B A DA A3 A 43 R
J7ER0 . B F GB 4789.4—2016 UK I T 43 81 g 1 A0
H, —S@fh sl s RE LI #3200 . ARRSINRE K
HEM SR, 82.4% W SURE R G ML, B
TH®EMEMGIRTR, SREESNEEEARATHE LT
DA 7 4 45 DR A B T, X T R B I 43 i
FIEERE R, WAL S INZI H A RE 1 RAE LR T TG
TR0 1 S 7 I LT 0 B AR K-

SE Mk
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